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ABSTRACT 

This volume incltides the abstracts* of 112 research 
papers presented at the 1971 American Association of Health, Physical 
Education, and Recreation convention in Detroit, Michigan. Abstracts 
from the folloiring symposia are also included: a) The Role of 
Perception in Learning Movement Activities; b) The Academic 
Discipline and the School Program: Bridging the Qap between Research 
and Practice; and c) social Psychology of the Experimental Milieu. 
Each abstract includes the time and date on which the paper was 
presented at the convention. The name and address of the author 
follows each abstract. An author index completes the volume. (BRB) 
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ftch«dul«d for prtttntatlon at tH« 1971 Detroit convtntlon. In 
Addition. ftUNMrltft of thrM tyfupotla ar* included. 

An attMpt hM% bMn Md« to group p«p«rf by subject matter, 
Factort limiting this attempt Included time limits in^sed for 
individuel tettionft in relation to the number of papers dealing 
with a given topic at well as avoidance of conflicts with other 
commitments for those reporting studies. 

The nueber at the bottom of the page in this publication !s 
the number assigned to the study and corresponds with the number 
appearing in the convention program. The time end date each 
paper will be presented are Indicated In the lower left-hand 
corner of each page. The name and address of the author to whom 
inquiries for further information may be sent appear in the 
lower right*hand corner. An Index of all authors is provided at 
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REHINISCENCE AMONG MENTALLY RETARDED AND NORMALS AS A FUNCTION 
OF AGE. David M. AuKCsr, Slipp«ry Rock State CollcM 

Thtt purpose of this study vm to coapare Miitally retarded 
and norval populations on raninisconca as it ralstas to aga* 
Forty Mntally ratardad Subjects and 40 nomal Subjects par-- 
ticipated in this study. TWo groups each* of normals and 
Mntally retarded, varying in age were selected for cowpar-- 
ison. One nonial group vas conposed of 20 Subjects; age range 
9 years to 11 years. The Man age vas 10 years and 1 Mnth. 
A second group of norMls (N ■ 20) had an age range of 15 to 
17 years. The Man aga wee 16 years and 2 Mnths. One Mn-- 
tally retarded group wm conposed of 20 Subjects frov 9 ti' 11 
years with the Man age of 10 years and 3 Mnths. The IQ 
range of this group was 50-74 and the Man IQ was 58. The 
other group of retardates was cosq>oeed of 20 Subjects. The 
age range wm 15 to 17 years with the M«n age of 16 years and 
1 Mnth. The IQ range was 50 to 71; and the Man IQ was 57. 
The imtniMnt uMd to Maaure learning waa the stabiloMter. 
Each subject perforMd 20 trials. Five trials were adnin* 
istered on four euccessive daya with a 20 second rest interval 
betMon each trial on a given day. Reainiecence waa, in this 
caM» the incroMO in score dua to the 24 horr rest interval 
batMon each block of five trials presented each day. Anal-- 
ysis of variance on the thrM post rest trials wm parforMd 
to study raainiscence. The rMults indicated that the older 
norMl group wm superior in rminiscence during the first 
two post rast Mesions than both Mntally retarded groups, 
and the 9 to 11 year old norMl group. Howevar, there were 
no siffiificant differences in reainiscence between the young 
Md old Mntally retarded groups and the 9 to 11 year old 
norMl group. The findings of the study indicate the follow- 
ing: 1) rminiscence effect is related to aga aMng MrMl 
populatione 2) rMiniscnce does not appear to be related to 
age SMng the Mntally retarded 3) rwiniscance is greater 
aMng 15 to 17 year old MrMls thM the Mntally retarded of 
coaparable CA» Howvar, there does not appaar to be a 
difference in reainiscMce between 9 to 11 year old norMl 
Md Mntally retarded children. 
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OVERLEARNING AS A VARIABLE IN THE RKTt^'^^lON GROSS MOTOR 
SKILLS BY THE MENTALLY RETARDED. William C. ^-hasey, Tlie 
University of Texas at Austin. 

Practice that goes beyond an initial ^uccess level is termed 
overleamingf and is done to insure ad^^^ate retention over 
varying periods of time. Numerous occi^P^tional opportunities are 
available for the mentally retarded to ^^come self-sufficient 
which are motor s<ill oriented, and refl^^re little generalization 
of skill or mental practice. The purpc?^« of this study was to 
determine the effect of motor skill ov^ "^^earning on retention hy 
institutionalized mentally retarded subjects. The subjects for 
this investigation were 98 mentally ret^^ded individual? insti- 
tutionalized at the Austin State School* Austin, Texas. The sub- 
jects ranged in age from 94 months to 3^^ months (mean 174.5 
months), and in I. Q. from 15.61 to 94-^^ (mean 49. as mea- 
sured by the Stanford Binet Intelligent® Scale, Form L-M. In 
terms of eliology, 19 3ubjects were mot»8oioid. 3 hydroceP^^* lie, 
28 encephalitlc, 11 cuJ-tural familial, ^ congenital Cerebral and 
36 unknown. The criterion measure of tflotoj. learning was a modi- 
fication of the Johnson Mat Test. TVo levels of motor learning 
were selected and subjects were randoml-^ assi^i^ed to group I 
(learning) and group II (ove rleaming) - Learning occurred when 
the subjects completed Level I and Leve^ II one t .me without 
error. Overleaming occurred when the ^"bjects con^leted Level 
I and Level II three consecutive times ^^hout error. Subjects 
were retested for retention four weeks ^^ter initial learning 
session. Analysis of the data indicate^ that (l) mentally re- 
tarded subjects who overleamed the mot°^ learning task maintained 
significant retention of the task after ^our weeks of rein- 
forcement, (2) the mentally retarded gU^Jects who overleamed 
the motor learning task were superior i"^ retention lifter four 
weeks of no reinforcement to those subj^^ts who learned but did 
not overleam the task. 



William c. ^asey» ^h. D. 
Department Physical and Health Ed. 
The Univer^^^y of Texas at Austin 
Austin, TeJ^** 

April 3. 1971 
10:30 a.m. 



STRAU;M1 link COFi ING ability of mentally KLTAi^DED MALKS . Waneen 
Wyrick, The University of Texas at Austin. 



The purposes of this study were to determine the a) ability of 
educable mental retardates to trace, with and without visual cues, 
a straight line in the sagittal plane of the body from the mid- 
line and from a point laterally displaced but parallel to the 
midline of their body, b) effect of visual cues upon their draw- 
ing performance, c) effect of practice under one visual or non- 
visual condition on performance of the other, and, d) variability 
and relationship of their performance on both tasks under visual 
and nonvlsual cues. Sixteen KMR adult males .ompleted eight 
trials at two copying tasks under varying conditions of visual 
feedback and order of feedback. The experimental design was a 
single group, repeated measures design, in which each subject 
completed four trials, two with vision and two without vision, 
at each of the two tasks. Testing order of visual condition and 
copying task was randomly rotated among subjects. The Medial 
copying task was to trace a straight line printed on a sheet of 
£,raph paper. The Lateral task was to trace a line displaced 8" 
to the right but parallel with the medial line. Criterion mea- 
sures were absolute deviations from the line at 3 and 10 inch 
marks from the starting point. Adult EMRs were accurate under 
conditions of vision, but deviations from the line were signifi- 
cantly greater under conditions of no vision for both the lateral 
and medial tasks. Subjects did not deviate significantly more 
trom the lateral task than they deviated from the medial line. 
Practice under one visual condition had no effect upon perfor- 
mance of the other. The E^s were almost twice as variable in 
their copying performance under conditions of vision than under 
conditions of nonvlsion. Low reliability was evldt^nt from the 
first to the second trial on both tasks^ and relationships be- 
tween performance in the medial and lateral tasks were low. 



Waneen Wyrick 

Dept. of Physical & Health Education 
The University of Texas at Austin 
Aust In, Texas 
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THE KPFECTS OF ADAPTKD iWSICAL EDUCATION UPON TWB SOCUL AD.^ST. 
MWT AND MOTOR PROFICIKMCT OF EIXJCABLE MENTALLY RETARDED GIRLS, 
Kela 0. Adana, Indiana University 

The purpose of the 8tu4y was to determine the effects of a one 
semester adapted physical education program upon the motor profi- 
ciency aixi social adjustmnt of educable mentally retarded (IQ 50- 
79} Junior high school girls. Three treatment groups were de- 
rived by random selection of subjects from two public Junior high 
schools. &q)eri«ental subjects (totaling 21 BR girls) were 
taught adapted physical education by the experimenter on alter- 
nate days for one semester. Control groups (one consisting of 20 
EMl's and another consisting of 23 intellectually normal girls) 
retained placement in regular physical education programs as they 
existed at the schools. Approocimately one-half of each treatment 
group was drawn from each cooperating school. Subjects were 
tested prior to and following the semester and comparisons were 
based on scores on the KDK^Oseretsky Tests of l>btor D^elopnent^ 
Cowell Social Adjustment Xndex^ and Cowell Personal DisUnce 
Scale. Analysis of variance Ms used to coiq>are the treatment 
groups on the basis of Pebroaxy scores^ Miy seoz*es« difference 
scores^ and net gains. Based upon the findings associated with 
this stu^f^ the following conclusions se»\ Justified: participa- 
tion of Ml girls in i^sical education is associated with 
greater motor performance gains than noted amiy Intellectually 
normal girls receiving the same amount of instruction; however, 
the adapted program appears to be no more effective than the 
regular program in promoting motor developsMnt aisong EHR girls. 
Social adjustment among E» girls appears to be better achieved 
through participation in adapted physical education programs 
rather than through retention in ratfular physical education 
classes. 



Kela 0. Adsms 

802 Wellington Court, Apt.67 
Jeffersonville, Indiana 1*7130 

April 3. 1971 
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A PROSPECTIVE EPIDEMIOLOGICAL S^JDY OF YOUTH SMOKING, Thomas W 
0*Hourke, Ph.D., M,P,H,, University o£ Illinois, 



Purpose - The purpose of this study was to assess the pre- 
dictive ability ot the University of Illinois Survey Instrunient 
in terms of identifying those attitude*bellef lactors and de- 
scriptive variables which may be predictive of smoking behavior 
Procedure * The students included in this study were those 
seventh graders who classified themselves as never smoker's on 
the initial survey of the schools in Winnebago County, Illinois 
conducted by the University of Illinois Ant i-Smoking Education 
Study in October, 1966. Only those students who participated 
in all three surveys over the two year period (1966-196^) were 
included. A total of 784 boys and 1,143 girls comprised the 
study population. The data were treated separately by sex. 
For the purpose of predicting a smoking behavior scute, a mul- 
tiple regression analysis was utilized. In the pre8«.iit study 
the criterion was the smoking behavior as indicated on the 
thi.^^d survey in 1968. The composite included the descri; "ive 
variables and attitude-belief facto/s of the initial survey. 
Results « For the seventh grade boys the multiple coirelation 
of the five attitude-belief factors and sixteen scalable de- 
scriptive variables was .36 which accounted for approximately 
13 percent of the variance. The corresponding multiple cor- 
relation for the seventh grade females was .27. This repre- 
sented approximately 7 percent of the variance. With respect 
to the step-wise analysis, it was shown that the item, '*Do you 
think you will smoke cigarettes at some future time" was the 
item accounting for most of the variance in the correlations 
for both the boys and girls. For the boys, the multiple cor- 
relations of this variable was .26. The multiple correlation 
for all twenty-one independent variables was .36. For the 
girls, the value entered for this variable was .20 while the 
multiple correlation for a\l twenty-one independent variables 
« V .27. Conclusions - Results of the analysis indicated that 
the University of Illinois Survey Form does not appear to be 
a valid predictive instrument for assessing future smoking or 
non-smoking behavior of seventh grade school youth. Items 
focusing on the person viewing himself In teims of future be- 
havior might serve as better predictors than attitude-belief or 
descriptive items which are orientated to the ;>resent time 
dimension. Past studies support the notion that smoking be- 
havior to be such a complex act that the assumption of a linear 
relationship in this study may be unwarranted in attempting to 
predict whether an individual will rer^in a never-smoker or 
become a smoker. 

Thomas W, p'Rourke, Ph.D., M.P.H, 
Dept. of Health & Safety Education 
University of Illinois 
Urbane, Illinois 61801 

April 3. 1971 
11:15 e.m. 



THE CONSTRUCTION AND STANDARDl MTION OF A HEALTH KNOWLEDGE TEST 
FOR COLLEGE STUDENTS. Robert R. Blackburn, Gardner- Webb CoUcv;o 



The purpose of this study was to construct and standardize 
a health knowledge test for college students usinj; the analogy 
form of question. Methodology included the establishuient of 
rurricular and statistical validity. Curricular validity was 
established by an analysis of ten textbooks used In the basic 
health course, thirty-eight courses of i>tudy, and the existir.g 
health knowledge tests. These sources were used to develop a 
content outline and area emphasis for the test. Test items were 
then constructed using the analogy form of question with four 
alternate responses. TI<e test items were then submitted to a 
"panel of experts" who evaluated the test items using the cri- 
teria of appropriateness for the test, clearness of thoug'ut, and 
scientific accuracy. Those test itemfl which were acceptable 
were then placed in two preliminary forms for test administra- 
tion. The preliminary and final test subjects were drawn from 
students who had completed the basic health course in colleges 
and universities throughout the United States. The schools 
were selected from the six districts of the American Association 
for Health, Physical Education, and Recreation. Flanagan's 
Technique was selected to determine statistical validity. After 
the preliminary tests had been given, statistical analyses of 
the preliminary tests were computed. From the total sample for 
each of the preliminary tests, the top twenty-seven percent ^nd 
bottom twenty-seven percent of the papers were drawn. Test 
items retain* J for use in the final term had an index of disci 1- 
inination of .30 or better, a level of difficulty between .85 
and .15, and responses selected by at least three percent of the 
sample analyzed. In the statistical analyses of the final test, 
the mean index of discrimination was .42. The reliability coei 
fictent for the final test was .8t tng the test-retest method. 
National percentile norois were est«tbllshed based on 1,399 scores 
Conclusions. A final objective health knowledge test has been 
developed which is valid and reliable. The test Is designed 
to test the health knowledge of students wno have completed the 
basic health course. The final test may complement an Instruc- 
tor's final test and aid him In evaluation of course content 
and methodology. The analogy item may be used to test know- 
ledge objectives. The analogy item aKows for a greater 
sampling of the content material in the test. 



Dr. Robert R. Blackburn 

Box 872 

Boiling Springs, North Carolina 

April 3, 1971 
11:30 a.m. 
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TNI CNaONIC irnCTS Of CKCACISC ON SCL CTCD ilOCHCNICAt AND 
PNTSIOCOOICAi VAUIMLCS, Oofi I Corri9^. A H |%m«l|. 
0. F N#cLeo<l. fiirdu« Uiilv«r%l|y. ur«veUe. ln4ll«.Y« 

Tht o^j«clivr of Ihlv ftlody wa* lo lfive%|lf«|e lh« chronic 
effect* of eHrrcU* oil %«lecled ^Nyt lolo$lc«l m4 ^loch#rrU«l 

W )re«r% p«rtlcip«|«d In elfhl-mofilh phytlcal rit«i«%t pra9r«.t 
The %iAjecU i«ere divided Into two froypt with thote d«r%l«Mted 
e«perliii»nt«l% p«rtlc ipatlnf In en orfenl/ed fitnett profr*n 
three tl«<«% per »«eek *«hl le the %rcc»nd 9roup cofttlnoed their 
normal dally ectUlty «id were de%l«Mted controU Ten phy%|. 
olofU«l v«rli^U% end two biochemical v«r;e^lr% ii««tured at 
foyr vie^et of MetitelU %tre%t were •%tetfed prior to. at 
eH»rojiliMtely the midcle. and at the conclusion of the fltn«%» 
profram The ANOVA w«f uted for the analytU of deta No 
tifnif leant dlfferefi^et were foMMd emounf tett mm% for the 
e^erlMMital froupt for body welfht. fwb«iid«;iMl voIim venti- 
lation and m^mlmm volume ventilation flfnlflcant difference* 
were foynd for pe>^-c#nt lean, rettlnf heart rate. tubMMliMl 
heart rata. ti^MfflMl Myfen Mptabe. end i«aAl«al onyfen uptalie. 
Sarin fYiKo%e MeaMired at four wtatolic ttafet rett. 
follMinf ft«NMa«3Mal e^erclte. followlnf MMlMdl a«erclfte and 
• 1$ AlNMte recovery period were fl«nl f leant ly Increated dyrinf 
the elfht-Month ritnet* profr«M. SerM» Cotal chaleftterwl man 
valnat dH not ftlfniricantly cHanfa at any of the watureeientft. 
NMe of the pliytlolof leal or blacho«lcal varlablet tNowad any 
ftlfRlflcant differenc e for the control froyp. It wot con* 
clydod tKat the OMyfen a^»orptlon. trantport and ntllltatlon 
ftrftt#M% were l^roved ^ the elfhtHwitii pHytlcal fltnett 
profraM The IncrooM In %mnm §lmco%m could not he eAplalned. 
byt It wa* hypothetlted that a cKanfe i«ay be e«petted In the 
My't a^arfy ftn^ttraU preference Total fteryei choletterol 
dtd not l^rove; however, lower s/aliiet were foynd at the 
coniUftlon of the program for all e«per Iwntal tubjectft 
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LEVELS OF ilOCNEMlCAL INTERMEDI ATES DURlNr MUSCULAR 
CONTRACTION IN THE RAT 

I). H. EdUfien %m4 fraliaa Narap Univartity of 
Mattacliutoilt, AaMrtt. 

NaU alblRO rait (140*1S0 4%yn ot a^a) vara aaUa 
la run an a radaal iraa^nlll far U waaka. Tha 
rala «ara capabla af ryaalaje 2100 Mlartp flva 
aajra fiar waalip oa aa •* alafia al 10 Miara par 
■ iayla. Tlia **lralaa4** rala alaax wIlli iliair **aoa* 
iralaa^** aailaalary caalrala vara aaaalkai I xaa wlih 
fianiabarbllal an4 Ilia raalrocaanlua-plaaiarl a aua* 
cla rrayfi «aa firafara^ far la-viira nyacla alia* 
ylailaa. TKa acklllaa lan4aa «aa aavara4 aa4 
aiiaclia^ la a l^^f^r^m laa4. Tlia aarva waa aavarad 
2 caallMlara firaalnal la ilia ayacla aa4 a aarva 
allaylallan claup «aa afifillad, Raapandlrf la 2 
caalracllama par aacoa^. Ilia lafi lafc «arka4 ynlll 
qy|cL»frasaa batwaaa alynlayn claapa pra*caala4 In 
ll<|y|rf allrafa** ^•rk iIm waa 0-llMp .1 ulaylatp 
ar 10 ttlayfaa. Tlia ■aaclaa (lafl aii4 IM rlfhi 
lair caalral) vara palvarltarf, ailracia4 la add, 
aa4 prapara4 far ilia apaclfic aatraailc ar calari* 
Miric lacliali|yaa« Aaaajra vara parfama^ la 
irlpllcaia aa vara Iha alaarfttt^a ilial vara aaaarad 
aacli tiM. 

Tha raaalla ara aaplalaail i«i i^^Pia of a cooparl* 
MMlal M4al ilial 4aacrl^a mm «»acla aa a aaa* 
^•M|e•■••il• tiaayo. Tlia •uim m i — «raiiycl laa 
ataia af ilia liyacla call aar^a oaa canparl- 

•aai fa aaailiar. Tlia laclata^^rsvaia raila «aa 
aai la^lcatlva af ilia latal f»»44«t loa*ra4yct loa 
alala af ilia oyacla. 



0. »• l4U|!l#a 

tcliaol af riiyalcal Idycaiiaa 
Ualvarallv ar Naaaacliyaaiia 
Aaliaral, Maaaackyaaila 01001 
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EFFECTS OF NMIMM. HWtlC EXERCISE ON PLASFM AM€NALIN AND NONA- 
ONCNALIN LEVELS IN COLLEGE fWLES. Donald A. Olcwint. Frank H. 
RaMMy. fiaor^la Southtm Collt^t: Nictiaci T. Slnpson. Rudolf 
Mtltr. Curtit 6. Hawt. HaMt Clinic. Claiton. Gaorfla. 

Ih9 ptifpOM of thit ttudy ««m to dtteniiln« blood adrvnalln and 
nortdrtfialln cNanftt prodncad by naxliiial aerobic cMrcltt. Tbo 
group was t««w Mit colltft ttudwitt with tht fbllowlng cbarac- 
Urlttlci: Aga - 24 ♦ 1.5 yiars: physical fItiMst - 11.5 ♦ .4 
Httt; non-inoktrt: hoTght - 71 ♦ O.g Incbos: Ml^t 174. ♦"S.S 
Ibf. Each tubjoct wat givon at'^tatt ont prtllaHnary trtadailll 
tt«t to bocow faartllar «Hth tho tottinq proctdurt. All ««tr« 
atktd to confona to tho following: (1) No nadlcatlon of any 
kind dwHng tho 7 d»y« prtctding a tott. (2) No ttrwiuout tatr- 
ciM during tho aftomoon and otwulno bofort a tt«t. (3) No 
brtakfait or coffat until aftor coMpfotlon of a tott. All ttsts 
wtrt conducted botwoon 6:30 - 10:30 A.M. Following 30 nHnutot of 
oulot rott In a hoHiontal pottMon. a rotting «tn«a blood taia- 
plo «H *ta1nod. TSo aiiijoct wollcod on tht giairtMlll. 
> w»%<i» lalko prpcodwra. until a hoortraf of 180 atuinod. 
l«MM»1y fol lowing oaowlso ^ tuhjoct rttumod f a r»cl1n- 
ImfMftlon and a tocond blood««Rplo wat obtained. • rtcevtry 
immim^wm obtalnod flftoon wfiwan lattr. Tho blooc saiplos 
mm OMiyMd to dpttnalw aiwalln and noradronal«f« l«wlt by 
ut*i9 «w fluoraitHc tochnlgut. TNt aaan mtlng howiiof In a 
roe*tfi1ng potltlon wat S7.4 ♦ 1 .V7. TfM ond point of m boatt/ 
Min wot odilovod without «iy i««Hf1cont changt In tht plataN 
adMMlIn Itvtl. Nowtvtr. tht p*ttM nertdraiMlIn ctnctwtratlon 
wat tlgnlflcontly Incrttttd (rtrt - 2. IS ♦ 0.22 vtrtut tatrcitt - 
4.22 ♦ 0.41 y op^llttr). In bt* tdrtnolTn and nerodfwialln tho 
ratio of tMTcltt/rttt platoM tavf wot tlpilflcantly tlttottd 
(advwialln 1.71 ♦ 0.30 and fie«««Ml1n l.M ♦ 0.12). ty flftttn 
Minwttt afgtr tatrcitt tht HyaaKNii and norairtnalln platw 
Itvtlt wtrt not tlfnlflcantly dia^it n t frooi rttting valutt. 
Howtvtr. tht rtcovtry/rttt ratte «r noradrtnalln wat ttlll tlg- 
nlflcontly Incrtattd (1.2t ♦ O.wm. 
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THE ifPECTS OP VAaK)US AIOI£Kl iLHmATURi^, RELATIVE 
HUHIDITICS AND KXIKCISE LEVEU Oil THE OONCElCrRATIOHS OF imiC 
ACID HI KASNA, Umyim OafMsa» University of Kansas and 
jAcqvalyM ThoroughMii, Aroostook Stat* College, Maine. 

Ttee pvrpoae of this study vea to determine tiM effects of 
varioua ambient temperatures, relative humidities, and 
enerciae leirela om the concentration of uric acti in the plasma 
of three Mle aubjecta at the University of KanMS. Each of 
the aubjecta waa teated at ateady atate exerciae level under 
100 different test conditiona including the temperatures c>f 
38, ^6, 92, and 110 degreea Fahrenheit; husH^ities of 19, 
46, 7 «ed 95 per centa; and exerciae levels o* 0, 300, ^00, 
900, Md 1200 kilesMd meters. Each teat was pr<-ceded bv a 
s t Slid lead dieterv intake tmt^ hours before testing, and 
extraction of a rncimg blood emaiple 30 minutes befnr# testing. 
B«ch t^^t included ^ 20 m i mue e erclimatigatioti pm^ii^ wlor to 
exerci*^', eigbt mftMmea of sc«eey atate exerclee maeb rhe 
exercise blood aeaieme extracc#< during the aeemmth we me e, and 
five miMtea of rmaMery, Ibe elaema aamples mere ammi^ed 
at a cenwrciel ImbHratory yieMing comcentrmion dete for 
uric ac4d end elmm» otbmr p amM metabolites for each of the 
three aabjecta diartmn cIm o«* iMmdred teata. Nsama end 
atendard devUtiome mmtm m ■ F us ed end the emalyaia of Variance 
end Pumran*a Warn IMci^ ftenee Tssts were applied to deCer- 
Mine the aigmifiCMsm of dif rKes amomg aeta of mean ecores. 
Correlatioma mere smspetad en uric acid and eleven other 

plesme wtebolites amd bet»« uric acid emd hematorrit values. 
The reaelta of the acmdy revmaled that (1) There mav no algnif* 
leant differmmee in the memn valmea for the five bmivmrature 
levels; (2) A aifmmcamt atffefam t e occmm« brntmaem the 
■aan value for NuMiaety ame amd HmmAdity Tlwme; (1> toerclee 
variatioe had the mmt aAgaificamt effect on mric arid mith 
exerclee levela 0 ai^ W ftM ^eimg aignif ieamcly d^ffmrent 
from leemla MO. 900, ami RIM; (4) A a^ifiemie negative 

inlieiiBm uma fomvi ee mU0i fcslmiin uric acid as^ blood 

fomi^*er^iiist baMM mtU m M ams choleaearol; |a) A 
signifaMmc meaative emrve^aikMm mas fommd to aniec ba t msss 
uric aesd end trigl^riAe. mid (7) A sianiHcamc maaative 
correlattM mas found to m^^^ batman h ema r e c rit and uric 
acid. 
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VARIABIUTT OP BQDI POTASSim^ Ji WMM iMklZ SDBJKTS^ 
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A who2o-bod^ liquid 9cinXi...^msL3m eountor W8 e«Iibnt«d for 
— imxrmmt of in huMn tmmmjm MbJ^ete using thm radio- 
isotcpo '^^K. Body Mifht acomm for Mt of the mriation in 
coiintinc •ff icimcy, with limjmmmm'timml ▼ariatlon attrlbu- 
Ubio to diffwmcM in hoi^ w mmm to^ imsuiwttf Mde 
on tho subjoctc. Variation pataMM awnc ^«nIo sub- 

Jocta mm ostimtod fron a a^pHvlw potaaaiun on bo^y 
Might. A atmdsrd orror of mbwU iT 11.7 pi indies tad eon- 
•idsrsblo variation in body f^— <ew Hqpesid that attritautabae 
to Wight. Co«parison of tkm mtmmm4 srtw of evttete umtm 
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EF>ECTS OF THREE DlFFEREin: DURATIONS OF ENDURA^^E EXERCISE 
UPON SERUM CHOLESTEROL IN MIDDLE-AGED (lEN 



All Tooahi 

Joraoy City Stata Collaga 

Purpoaa : Tha purpoaa of thia atudy waa to compare the effecta 
of 1> aln. 30 aln. and 43 alfi. per day progreaalva endurance 
axerclae prograa upon aarun choleaterol body co«poeitioo« 
and certain cardlovaacular and Motor fitneaa aeaauvea in 
■iddla-aged «en. 

Method : Thlrtytiio wmn between 27 to 54 yeara of eg* were 
randomly eaalgned to one of the four groupa on the beaia cf 
their initial blood choleeterol. Croupe I* H* end III, 
axerciaed 15, 30, 45 ain. a day reapectively • Croup IV aerved 
aa the control group. The experlMntal groupa axerciaed five 
deya a week for a totel of 20 treeka with the aaaa intenaity 
end frequency* 

raating eenn choleaterol, body coeipoaitiOD, reating 
pulaa rate, blood preaaure, and brachial pulae wave were 
■eMured in the aoniing. A twonaile run and an all^ut 
treedBill run (7 aph. at 6.6) teat wee adainiatared at the 
and of the firat aix weaka of training. Average daily 
caloric coat of eaerciea for each group waa calculated. 

■aawXta : The raawlta of tha atudy ahowed that the 45 Kin. 
exerciae group aade a aignificaat reduction in aeruai choleaterol 
mi body fat. tignificaoce waa at the level of .05 aad 
.01 reapoctivaly. Thia group ioprovod in all other taat Ite^ 
aignificantly (.01 lavol). The 30 oin. group did not ahow a 
aignificaat change in choleaterol but a aignificaat isprovc • 
■ant waa Mda in other teat itOM. The 15 nin. exerciae group 
Mda a aignificaat ivprovoMnt only in the wtor fitneaa teata. 
Average daily caloric coat of tha exerciae for groupa I, lit and 
III, waa 2iO, 540 and UO caloriea per day reapectively . 

Conclueion: Leaa than 45 ain. exerciae a day or exerciae 
coating Icaa than 400 caloriea par day aeoM to be ineufficient 
to bring about a aignificant reduction in aerua choleaterol. 
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A STUDY TO DETERMINE THE EFFECTS OF TRADOK AT itE-DETERMIHED 
HEART RATE LmtS IM COLLEGE WOIC:n. Itarlcold A. Ed«rarda» 
University of FiCCaburgh 



The MtwAy MMured the cffacci 
training intrasicy to iaduca cat 
sedentary colXft^ vomi. ic i«aa 
queacion» "^Ihn doea mm Marciae 
intenaicy la aeceaMry for cardioMM^^ cl _ 
cively» an imaoliMd Ua«a pnCateti^ 9» tin 
Twelve aob>cte» agad 17 to 21 yaara» 
mill crainl^ progran» fifteen aiwcaa'^aliy U 
subjacca (Group 1), troined at a heerc mmm of 125 aw 
aiinute aod ate aub>ecto (Group 2)p ttmkmA mt « liovc 

145 teata per •inute« Troodadll 

each craiaiot ooaaioo ao tint ttejiork 
predateraiiied Iwarc rote lovol« 
■I and **aRl ent^* croaialU toec wrUkte {tim 
M oxygaM iMoko» miiI— M» e«d teat mmm tkm 
poec-craiaiag; aid- and poot«trateii« 
training day treadmill epooda; aad cre^aAll 
the cralniog. The c teat in vaeloaa fa 
pt^p pro- CO «pooc, aad pooc-trataftag 4mm. 0mm ^ 
algnif icaoc iacreaaoe in the ciw re^iaad to aMMR a 

rote of IgO boaca por aiaaee i 

Group 2 algaif ieaacly ineneaed cotel rua tiiea 
omrgen intake. It uae eaatliided that aaark iaaaaaity 
e heart rate of 125 hoata per 
aiaiaal atiattlue for traiaiag affoeta' 
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SFKzncm OP trahihig as rmnrjnm bt heakt bate response to 

E XERC I SE > G. Hwteqr ItiiiM^, CeBtml Missouri state 

Cnll^ps^ 
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C-i-^ii-s In ':KVF«n Consurpticn Durinr ?^ub^f^'<i^al ^©rV F«sultinj> 
Trr- raininr. Pob#rt N. -^irandola, CitV CoH^F*. 

purpose of th«» study was to d#terf^i"f» th* niwntitativ^ 
oxygen consurptien during excfC^^^ an^ »*w?v^j^^ 
ciorw subraxiral work follewinr a Period physical training. 
Thrrt-.thr^ ccllcpc men umWrwent 10 we#K» of er<^\xrmnc^^tvv^ 
trainiir; an equal nuirber served as contr<?^^. The werk task Was 
a iO-rinute ride on a bicycle erfoireter at a standard load cf 
lo^r kpTT/irin, Min-bv-mir Vr^ values were ®^tain«rf durinp the 
mmi% se and for 15 trinutes of recovery, ^h^ sf*^* test waS 
aq-xr..s tered following training. The tot^^ Pross oxyren 

ption for the control froup for Test ^ was ?**.675 liters 
<lK=-ir exercise and 9.396 liters during r^^^Very- The Vaiue« 
fa- est II were 2U.703 liters and 9.518 l^^trs during •xercise 
WTT T^ovary, r«pectively. The different** h^tv««n Tests I «nd 
i: not statistically significant for control rroup. 

Fcr -he experiif«ntal rroup total rross oxY^^n can«u?rption for 
T«t I was 2U.U59 liters durinp exercise 9,733 liters 
<harinp recovery. After trainlnf the valued Vei»e ?*»,8**6 and 
^-»3 liters. The dwrease in ^Oj during <^Coyery was 
stsatistieally significant , hcwever the IncJ^dae ^Oo during 
eMTcis^ did not raach sirnif icance. The vaiuag were tim 
ciMlated irin«by-fnin. The control rroup s^^ed n© significant 
drffer«ce in VOj between Teat I and II uS*"? th* Cumulated ♦o, 
vaiuaa. However, for the experimmtal ^ro^^ duri^f exerciae« 
T« II valuta were aifnif icantly higher t^H Te#t i valu.g from 
iRMte 3 to minute 9. This indicated a de^'^aae in the oicyfm 
<*irtcit. Durinr racov«ry Teat II values ai^n^f icsntiy 

SMlIer than Teat I values from minute lo «o ,^£note 15, 
iaiticatinf a decraaae in the lactate porti^" of the oscyfen debt. 
It waa concluded that a program of endurafl^*^typ« traininpr will 
rwilt in a decraaae in the oxyfen deficit ■'id al«o a d^cresse 
ir -he Uctate portion of the oxygen debt, Hoy.ver the ma|rnitude 
or the decreaae in oxvren debt waa not as f^^t expected 

J « the aize of the decraaae in oxypeti ^^eficit. Aa « 
rwat the total rroaa oxyfen intake raqui^^ for « stOT^«rd 
iUMi Mimal work taak, such aa the one uaed thi« ttud*/ 
f^BMined unchanfed* 



Robert N. nif^^hiia 
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EFFECTS CF TRAiruriG Ar:D tETRAININC (V CARncVASClTT/R EFHCTEyCY, 
Zebulon V. Kendrtck, Thomas I . Hickntr, Klchiel I. Pollock, 
Wake Forest IMlvwslty. 

thm purpose at this InYestl^iitlor vee to determine the 
effeete of trelrdnr and detrelnln^^ cn cardloeeieuler efficiency. 
•Nenty^one volunteer wmrt, between 30 end fmn of mn 
(W m y^.l) Joirred epproKlwstely eljcht mllet p#r i»ek for 20 
ueeke et of iwxlinun heart rate. A control rroup of eleht 
sedentary mm vere also tested. Heart rete end blood pressure 
response to a standard treadmill run (5 mln. 6 mph, 2.5^ rrsde) 
lais used to eraluate the csrdlofsscular efficiency of each 
proup, and ws sdadnlstered Inltlslly (T^). sfter t%ienty weks 
of trslnlnr (Tj). and after 12 meks of sddltlcnsl tralnlnr. 
detrelnln^ or S<iiA>inatlfln thereof (T^). That la, from Tg to 
T*. froups liere divided Into subfrroupi according to ndles 
tfalned/week in the foUonlng Planners Grmp A< 1* (r « 7); 
T)< 5 (n « 6); end C> 6 (r « 8). Hesrt rates »*ere recorded 
continuously via a blotelesietry ayaten. Thm experlntntal 
ri>oup*s heart rate ii^ored slioilfleantly fron to T2, 
while the eontrbl rroup*a ranslned constant. Iheae chanpea 
repreaented reduetlcna trm -10«3 to -21 beate/nln. durlnr 
exerolee, and -21 to -29 beate/iiln. durlnr reeovery. Subgroup 
experlnental results ah owed Group C to continue to iRprore 
In efficiency frosi to T^. i*ille A and B loot approadwately 
50* of their initial Iwprc^episnt recorded fro* T^ to Tg. Ko 
differences vere noted between Oroipe A and ^ frosi T^ to T^. 
naatinr heert v«te showed a relationship aimilar to ixercife 
and recorery retea, with reductlona fron 68,5 to 61.8 beata/mln. 
froM T^ to T^. It wsa concluded that a) additional Meks of 
tralnlnt result In farther Increseee in eeiifiewseMlsr effic- 
iency, and b) detraininr durlnr the eumer mmMm leeults In 
approodnstely 50< reduction in initial InpreeaMRt in 
efficiency. 
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Department of Riyaioal Bducatlon 
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A OOMPAKISON OF CONTimmS SLOW RUNNIMC, INTERVAL, ANn PACE 
TRAINING HETHODS ON RMIINa PERFORMANCE. Jmcs H. Johnaon. 
WaahingCon Unlveraicy. 

Subjttcca lor thm mt^ 120 co11«m fraahMii anrollad 

in phyaical aducacion MdiciMiiiff claaaas. All aublacta 
tittra caacad inlcially Mri flMliy on an all out rim on a 
craadnill at 10 npli, at 8 1/2 aiph, and on a nlla run. 
Subjacca vttra placed late om of chraa cralning ^roupa. 
Croup I, cha alov conttewua running group, cralnad at a 
rclacivaly alow coftCimMa paca by running cwanty to thirty 
ninutM aach aaaaion. Ommtp II, Intarval training, utilltad 
both faat and alow In f al training on altamata daya. 
Oroup III, tha paca groap^ trainad at a pradataminad 
staady paca for a nila nm. Each aubjact trainad at thla 
praacribad paca for aa laim aa h« could uintain tha paca 
or conplata a nila. Eacii aubjact ran only onca at aach 
training a«aaion, and aa won aa aach individual finiahad 
one nila at tha aat paca« ha would bagin training at a 
faatar paca. All awbjacte trainad thraa tiMa weakly for 
aight waaka. A t-tMt mam utilised to malyta Man gaina 
batwean initial and final scoraa. Analyaia of covarimca 
and orthogonal co«p«riaiMa wara Mployad to analyta 
diffarancaa aaong tha Rr awpa. It waa found that all groupa 
aignificantly inprovwd pwfni— iica on all thraa taata, 
and that tha alow continMa training group waa aignificantly 
battar on tha alowar p%cm4 tSMdaill run. It waa further 
concluded that alowar parai teeining waa better for alower 
paced teata, and that intai aal and pace training were 
effective training wthote tm ii^>rove running perfonunce. 
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THE EFFECTS OF HIGH SPEED TREADMILL RraNING irpON SPRINTING 
SPEED. George B. Dlntlman, Virginia Commonwealth Tniverslty- 

The purpose of this study was to determine the effects of 
high speed treadmill training upon sprinting speed. Secondary 
purposes were to uncover accurate techniques to measure the 
rate of leg movement per second and stride length during both 
treadmill and flat surface running. Eight male, undergraduate 
students were divided into two groups using matched pairs, on 
the basis of pre-ti»st 20-yard dash times, age, height, and 
weight. The Experimental Group engaged in an eight week train- 
ing program* three times weekly, consisting of weight training 
and high speed treadmill running. The Control Group partici- 
pated in a weight training and conventional sprint training 
program. Treadmill running consisted <^ sprinting at maximum 
speed* at 1.5 to 2.0 m.p.h. beyond maximum speed, and at near 
maximum treadbelt speed (up to 26.5 m.p.h.) for the prescribed 
number of repetitions while supported in a suspended harness 
that permitted free arm movement. Pre- and post -test means 
were compared within each group to determine whether statistic- 
ally significant improvement occurred in the 20«yard dash with 
a running start. The Experimental Group improved significantly 
from the pre- to the post-test while the Control Group failed 
to do so. Experimentation with the measurement of leg move- 
ment per second and stride length was concerned only with the 
most effective measurement procedures in these areas. No 
attempt was made in this study to attribute speed increases to 
any of these factors. Within the limitations of this study, 
it was concluded that high speed treadmill running is more 
effective in improving 20-yard dash times than a conventional 
program of sprint training when these programs are supplemented 
by weight training. 



April 3. 1971 
kikS p.m. 
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BODY COMPOSITION OF HIGH SCHOOL WRESTLERS. Frank I. Katch, 
Oueens College of the City University of New York; Ernest 0. 
Michael » University of California at Santa Barbara. 

The body compost f ion of 9^^ high school wrestlers, 15 to 18 
years of age and 98 to 233 1bs» was measured using skinfolds 
and girth measurements. Three regression formulas were used to 
predict body density and percent body fal, and comparisons were 
made by age and by wrestling weight category. There was a 25^. 
increase In total body fat from age 15 to age 18, while 
individual skinfolds increased 377, for the scapula, 28^/ for the 
iliac and 197> for the abdomen. The bleep showed a small 
Increase of 2%, while tricep fat decreased 5%. When the 
wrestlers were grouped Into one of 13 wrestling weight groups, 
i»i absolute skinfold values Increased with weight increases. 
Comparing the two most extreme groups, the heaviest individuals 
had 2087j more total skinfold fat and possessed almost four 
times as much body fat as the lightest Individuals (15.57^ 
compared with 4.2%). The rank*ordar correlation bet%#een 
wrestling weight and percent fat was r « .86; betwaan Might 
and total skinfolds it was r ■ .96, and bet%#aan percent fat and 
total skinfolds r ■ .93* When different regression formulas 
developed by other investigators were used to estimate density 
and fat, large and erratic deviations up to 11$% of the 
criterion values were obtained. The predicted values of 
density and fat were )0¥mr than previously reported for age and 
weight matched groups of young athletes except with the 
heaviest weight groups. The increase in percent fat In the 
present sampling of subjects suggests that either Heavier 
persons should be expected to have greater percent fat or that 
at the heavier vfelght levels the concern for weight control is 
not as important with the athlete who may feel it is 
advantageous to gain weight. 
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TIIK \:\l\XV OK DKin DMATION A Nl) SUMSKgiKM Ul:ilV 
DMA riON ON rilK IMrVSK'AI WOI^MNC; ( Al'ACITV OK 
COI.I.KfiK U UKSTI.KKS, WiiluimC;. II. rh. rt. K. nt St;»tr 
Univrrsity: P;iul M. Hibisl, Kent St;ilr Univri sity. 

rur(H)H<' . Thr purport*' of tins study Ui»> to nn.isur* tfir 
rlum^cd in pri»(Ju t(Ml physitMl working i' »piMMty (l*U('|7i>) in 
colh ^{r \\i i'Htlrrs (1) iiftrr Wright loss ini'U l od ovi t . 
tlii-re to fivr clay prrioil, und (J) following wcitjiit ircovrry 
subscqiH^nt to ii f) hr. rrliydrjt ion prriod. l'ror<'dui <' . To 
niininiizr thr Irarnin^ i^ffcrt jicquircd tfir-ouK^i rrp<>;ttrd « x 
fiosurrH to thr bicyc if rrgomt tf r, mc\\ of thr nmr subjri ts 
prrforn)i»d four pructicr FVNC'no rid( s prior to thr rxprri- 
nu nt. In thr <»xpi»rinu»ntul sfqumiM', subjects w« rr trstod in 
two s<-p;ircitr wrrks of tho conipt'titivr wrrstling st ason under 
thr following body v^right coiiditioafl. (1) norniul, it thr br^in- 
mnf^ of thi» wri»k; (2) drhydrati^d, .it thr wrijjh-in period on 
the d;»y of rompt»tition; (:0 rrhydrated, just befort* competition. 
Mt an wriK^t drficita were 4. 8^. und 2. 2*^:. in the deh>drated 
and rehydrated conditions resprrtivcdy . Statistical piorrdurrs 
included .maly^MS of variant for rf^pratrd nlra.^urrs followed 
b>' 4*pnlicati(>n of Duncan's Nrv^ Multiple Kang** T« st, where 
appropriate. H<\sults. Following both deriydration an(l rehy- 
dration, significant reductions in workini» rapacity occurn d. 
H<*hy(iration resulted in a partial rertjvery in working capac- 
ity which was significantly higher than in the dehydratecl >tate. 
but significantly lowt»r than normal A decrrm«»nt in perform- 
ance was only moderately related to a giv«»n weight (h^ficit 
(r = -•-0.47), indicating that the degree impairment could not 
be accurately predict«'d from knowledge of a «p4»cific weight 
reduction. Depressions in the **\M'i7o follt)wing dehydration 
and rehydration were interpreted as reductions in maximum 
cardiovascular capacity and w«'r«' attributed to circulatory 
inefficiency. Conclusion , It was concluded that wr«»stlers 
who dehydrate 5% to make their weight clasi^ifications and 
then do not completely rehydrate b<*fore m« et time may «»x- 
perience significant rcMJuctions in cardiovascular «»ndurance 
during competition. 

William G. Herbert 

Applied Physiology Research l.ah 

Kent State University 

Kent. Ohio 44940 



RE^TARCM ON ELECTIVE PROGRAf^S OF BASIC INSTRUCTION IN AMERICAN 
ONIVfRf ITICS. Hal A. Lawion, University of Waihington. 



Thtt primary Purposes of the study ware to ascertain the 
reasons for the elimination of colleiie physical education re* 
quiraments and to evaluate elective programs as feasible alter- 
natives to required progress. A sample of ten universities 
with enrollments of at least U,800 and with programs of pro- 
fessional preparation was purposively selected for the study. 
Visitations were made to each of the ten irst 1 tut ions. Cues- 
tionnaires were utilized to gather data from both program 
directors and the instructional personnel. Uriginai source 
data in the form of legislative proceedings and departmental 
records were also gathered. The results of the study were 
presented under two headings- the elimination of requirements 
(including who challenged the requirements, why they were 
chaMenged, and the reasons for their elimination) and a dis- 
cussion of the conduct of elective programs. It was concluded 
that the future of required programs is questionable. Elective 
programs have demonstrated their feasibility in terms of at- 
tracting enrollments, but their future is contingent upon each 
university's perception of same. 



Hal A. Leweon 

School of Hiysical i Health Educ. 
University of Washington 
Seattle, Washinftoti 

A^rll 3, 1971 
2:00 ^.fli. 
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AN BXrLOiATION OT CHOICI DINKN8I0MALITY IN A VOLUNTAKY COLLEGB 
FHY8ICAL KDUCATION PROCiAM. Mrb«r« Mxtsr Pllllngcr, H«rv«r4 
Unlvsralty. 



Thm purpMtt of this study la thrMfoI4: (1) to Mcortoln 
atudont ottltudo toward ond octuol part Iclpot Ion In tho volun * 
tory phyalcol oducotlon progroii ot Rodcllffo CoIUgo, (2) to 
invoatlgoto apoclflcolly tho dlfforonco In aovorol paychologlcal 
dlMnalona batwaan thoaa vho chooaa to partlclpata and thoaa vho 
do not, and (3) to atudy tha rola of cholca In play, l.a., la 
f oread play an anMhronla»t A quaatlonnalra atudy vaa undar- 
takan of an antlra fraahaan claaa at Mdcllffa CoIIaga; 74X of 
tha claaa raapondad. Thla group vaa ona of tha flrat to axparl* 
anca tha voluntary approach to phyalcal aducatlon at Mdcllffa. 
Tha atatlatlcal Indaxaa aaployad In raportlng and analysing tha 
data ara parcantaga and chl aquara. Tha dlamalona that algnlf- 
Icantly dlf farantlata tha participant and tha non-part Iclpant In 
tha voluntary aporta, danca, and racraatlon program at Kadcllffa 
Collaga ara aa followai (.05 <P< .001) HODM. CTAlACTlKItTlCg 
^ t^BnCIffFT Ip-iAWlClfAItT 

Salf-Oaacrlptlon '^AII-AMrlcan **IntallactuaI" or 

girl** **fa«lnlna typa*' 

Skillful In Unaklllad In 

aporta aporta 
Moda of Oparatlon loth "Innar and Largaly "Innar- 

othar -dlractad" dlractad" 
Phyalcal Education la^lrad Voluntary 
Ra^l rattan t 

Raaaona Favoring a. Hora Ilkaly to taka part In aporta 

Voluntary Prograa throughout collaga yaara 

b. Plnd voluntary participation nora 
baaaflclal and anjoyabia 
Opinion of Rlgh l»caIIant »aood Falr- noor 

School Program 
Futura Partlclpa- Yaa Ptodac Idad 

tlon at Sadcllffa 
Awng tha concIualoM ara cartaln thaoratlcal lapllcatlona: 
(I) Cholcaa fora tha cora of Individuality; (2) Tha fraaly 
choaan la a uay of studying Individual Ity, for it la In tha 
raaU of tha fraaly choaan Chat aan la aoat hiwalf ; and (3) 
Tka fata of paychic anargy in ralatlon to fruian of cholca la 
tha aaaanca of guidanaa. In aducatlon and in Yaiaur* 



iarhara iaxtar Pllllngar 
Oapt. of Phyaical Bdueatlon 
OHlvaraity of Wiaconain 

^ ... Itodlaonp Vlaconaln 53704 

A^rll )» 1f71 

2: IS p.m. 
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A CRITICAL tVALUAllON 01 UNDERGRADUAl 
IN PHYSICAL EDUCATION KOR MEN AND W0> 
UNIVERSITIES OK M:W ENGLAND. Dougla 
University. 



,AL PRKPAKATION 
TED CULLI'IGES AND 
, Northeastern 



A critical evaluation of undergradi: 
tion was undertaken. Sped Heal ly, th. 
compare the total, area (10), and sub-ar 
stitutlons as determined by their conior 
of A Score Card for Evaluating Undergrade 
grains In Physical Education by Karl W. H- 
Dollgener. A population of 17 New Kn^la 
visited by the writer. Ihrough the proi 
directors, by personal library research 
ties and equipment, the conditions and t 
and point values were assigned. Sub-ar 
were obtained by summing the values o: c?- 
and area scores were compared by InsClti^i 
In states, by financial support, by Insc 1 1 
typos, and by organizational structuT>f. 
area scores, by per cent of attainmeT^* 
of areas and of areas to total were a 
mine the degree of relationship bet%» < 
were compared, and a general rankin. 
dlcated based on the analysis of the 
ting Institutions were notified as t 
Ings Inasmuch as such related to the 
vldual scliools remained unrevealed. 
attainment. Institutions from Massach ^ 
standards of the score card than Insti 
In New England; privately-supported In 



- sional prepara- 
was to study and 
scores of In- 

the standards 
> 1 esslonal Pro- 
r and Robert J. 
> tutlons was 
ntervlewlng the 
observing faclll- 

were recorded 
, and total scores 

therein. Total 
:)etween and with- 
al and enrollment 
ral ranking ot 
Correlations 
order to deter- 
lub-area scores 
Trends were in- 
lata. Coopera- 
ts of the flnd- 
^es of the Indi- 
- to ave rage 
-net more of the 
is from other status 



Lions scored higher 
than state-supported Institutions; Institutions with university 
status scored higher than other Institutional types; Institu- 
tions with enrollments greater than 10,000 students scored 
higher than other enrollment types; and institutions having 
departments within a division or school scored higher than 
Institutions having departments within the total. The evidence 
Indicated a variation among the professional preparation pro- 
grams being offered to men and women In New England. These 
differences were found with regard to Institutions, between and 
within states, by financial support, by Institutional and en- 
rollment types, and by organizational structure. Incorporated 
within this structural hierarchy were v.irinMons within total, 
area, and sub-area scores. 



Douglas *i 

Department sical Education 

Northeastern L'nlversl ty 
Boston, Massachusetts 02II3 

April J. 1971 
2:30 p.Ri* 
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m 1970 STiOBS OF 

KWCATioN IN :mim <»uv§ 



•liRLD BY DEPARTMnrr? ^ ?1?T?;iCAL 
•SSESSING AN ATHimr 
Iff Collci^c. 



«r«aa vithin thm 
its coapoMan partR 

tion, (b) cvricular 
MCrannla, (d) 

(g) Oft&Stt MMffCMnC 

wars raniMly aalac 

Saipanty- four inacit 

libaral arts and 
in a poylatien 
oparatas on tkm tr> 
faculty 

■ora than fi^ yaara 
ara raqatead of tiM 
via ion aad club 
action of activity mm 
yaar raqutraaant mmt 

Co-ad activity cl 

activity claaaaa ara 
niaaad aarvlca cl 
claaaaa ara not a 
claaaaa affact gra 
affact a atviant'a 
Mn and waaw and a 
A graatar mator mm 
woaan than far aan 
mat alao taach. Ite 
aaaiat 
inatit 

eno pasMBK of 
avail«M»^far tha 
atatiaa at pliyaical 
offarl^i la activity 
athlaaia laval of 1 
Wall ^HBMfiad 
not aa^ taachi 
poai 
tional 
to 

tradlManal ra 




wacigation into 
rilna of phyaical 
t charactariatics 
policiaa, (c) 
^cilltiaa, (f) bu 



lairing 
on and 
inatltu- 
als and 
ing» and 







td and forty jun.or collaKaa 
a aavaa paga qrarcionnairc. 
%patad for a 52 .UX rata of re- 
viava itaalf aa a publir 
ical jiai4or collage; ia located 
10,000 and 23,000 paraaaa and 
r ayatas. Tha "aodal" 
a dagraa and haa taught for 
iaa, in addition to taaching, 
aaaehing* intramral aur r- 
ite M>at coMRon. A viae aal- 
ara provided ae e am 

e vaak for fifty winutae. 
Varioue eubetitutiona for 
tte. Make-up Beeeioaa for 
Adapted phyeicel activity 
dad in tha activity 
Ahaancea aignif icantly 
ral activitiea are offavad for 
ia preaant for all activitiea. 
of activitiea are offarad for 
level. Paraonnel who coach 
M not provide acholaaahip 
m athletic dapartMttt. Tha 
^apartMntal budgaC. Saanty- 
that a 
Ooncluaion. Tha 

indicate a cc 
aa on tha intrj 
irala ara aevaralv Ilaitad. 
are actively lavatearf in 
It alao in aupariiaaay 
policiaa ragardiag 
tha dapartaant 
■r inatitvtiona mmt 
IMally inaovativa. 
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:K ROLE OF IV.VjIAHA 'y, .'r^I^.. " 
•IREE PROGRAJ^l: in HLAJ.r. Vh' 
■rt.ilu Puthoff, ijta',e zi^ /ert 



SLOPMENT 
:iON ANt 
at iroc-:: 



)CT,i<AL 



The purpose of this - v- 
IndiEina University in tnt ^^'e- 
grains in health, physict^ ^dur%" 
nethod utilizing extensi - i.rir.-.ar 
th * development of gradut'e ec- 
oV this inquiry were ana^.-T^a 
ing records of the devei- Ta*rT.* 
these cognate discipllnei t.tt ^ 
University established ar '1- " 
physical education in 193 i-rec* ^* 
and University of Pi*tsbungfc ix -l^ 
with conferring the ■ irst "trtc 
education in the Ur.:'.ed S^«r 
School of Health, l.-.ysical .^c 
Indiana developed new degrw c-^^nai 
Doctor of Health ana Safety, ^-c - 
Doctor of Recreat . n degree* In ^ . 
viously granted, o these 3ircf«»»*o 
Ph,D, degree with a conceirrr^tiOT ir 
Though the first loctoral 
initiated about twenty year* 
programs was very slow \Anti_ 
early contribution in doctors sZaox} 
IndiEina' s doctoral degree ii ■^■i^jsmei. 
initiated in the Mnited Stwr^' 
was in its infancy at that * 



.cal 
race 

^ts 

^xist- 

j.iana 

in 



• * nnine the 

doctcra^ ^ecr*-- 
recreat iui- 
'es was apv-ie- 

Indiana, r.e • 
reted in ^-^nt 
ioctorai pr^jgreL. 
United - ' -hlcs . 
rograxn wi^ a mtx. 

by Stanfc'u Unii^nity 
Indiana is .reditu iJ.so 
- rfith a major in physical 

.e establishment o ^he 
*u: Recreation in 19^' , 
«id there after granted a 
Pt^siccQ Education ai^ 
_r the Ed.D, ^s^ree pr^ 
A> ^ftgrees mi adoed a 

PerfonMnce ir. 1967, 
aajor in walth :^d been 
«na*s, ttie growth of 
30 that Indiana r^&de an 
health and safet ■ 
was the second t De 
f-rr ao'toral study in recreation 
Tt Has concluded that — idiana 



University wa^ one of the pji^^p-^ruir uiatitutions the devel- 
opment of doctoral progms at-. 1^ "m^ a history a- experimen- 
tal evolution in graduate (tagrwe ji gl— in health, physical 
education and recreation. I' vhs 'f 'yrtwar concluded that similar 
studies at individual ixiBtir.ir . ^>£i* «re ziMded to dtftexBine 
accurately the history of ew .y gr* -ate educatican to -iarify 
the many discrepar^^ies and :^r.* . n# reports found i- the 
existing historiei . 



iterti-^ ?uthoff 
Stmtm Ite-wersity Cc 
fr»>r'>»^f^ - N«w York 



3. It71 

3:00 



SURVEY OF THE ORGANIZATIONAL STRUCTimE OF COLLEGE PROGRAMS IN 
HEALTH, PHYSICAL EDUCATION AND RECREATION. Dr. Duane B. Mehn, 
Weber State College. 

The results of this suinnary are based on a questionnaire 
survey, conducted during the summer of 1970, of the organlzatlo: 
structure at 147 colleges and universities offering a major 
degree In one or more of the programs of Health, Physical 
Education and Recreation. The survey was limited to Institution 
as large, or larger, than Weber State College, I.e., 6,440 full- 
time-enrolled students. A total of lOI useable repllts were 
received (69.3%). The overall structural unit for the total 
Health, Physical Education and Recreation program was reported 
as follows: 6 colleges, 14 schools, 9 divisioiis, and 72 depart- 
ments. The most cownon titles of colleges, schools, divisions, 
and departments of Health, Physical Education and Recreation is 
Health, Physical Education and Recreation (44 institutions, 
43.6%); Health and Physical Education (18 institutions, 17. 8X); 
and Physical Education (14 institutions, 13. 9X). The question- 
naire asked what administrator was over the Head of the programs 
of Health, Physical Education and Recreation. The tabulations 
Indicate that the Health, Physical Education and Recreation 
program is generally under the Dean of Education (42 institutions. 
41.6%); Dean of Arts and Science (10 institutions, 9.9%); and. 
Academic Vice-President (9 institutions, 8.9%). In roost 
Instances (71 institutions, 70.3%) the Women's Physical Education 
Department is under the Head of the program of Health, Physical 
Education and Recreation. In 41 institutions (40.6%) the 
Athletic Director ia responsible to the President or Chancellor. 
In only 18 institurlons (17.8%) was the Athletic Director under 
a Health, Physical Education and Recreation program Head. 
Forty-seven inatit«clons (46.6%) have undergone aome significant 
diange in their orfianizational structure during the past five 
y«ars. Finally, tte great majority of individuals answering 
the questionnaire indicate the prograna in Health, Physical 
Education and Recreation should be grouped as a separate unit 
from other disciplines and operated as an autonomous academic 
body under the Dean of Instruction, Dean of the College, or a 
similar administrator. 



Dr. Duane B. Mehn, Chairman 

Department of H.P.E.R. 
Weber State College 
Ogden, Utah 34403 

April 3. 1971 
3: 15 P.m. 
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PSYCHOLOGICAL EFFECT OF COP^TITIVE WRES*. «IG , ' i «n p. 
Morgan, university of Wlscor%sln, Madison «pr- Wi i«rc Hammer, 
University of California, Santa Barbara. 

The ptirpose of this investigation was to e v»»i<i>ty the effect 
of compatitive wrestling on anxiet/. The s^s ir thi^ iftvesti- 
gation ware twenty-nine college wrestlers frtim l^i^rsity of 
California at Davis (n » 6) , Riverside (n » 8). San Dia9o (n « 7X 
and Santa Bartera (n ■ 8). Form A of the IWT i»^«ral lei *Form 
Anxiety Battery was administered to each wre^tft^r in eerly sea- 
son; Form B MS administered following their w e >^' in at the All* 
California TeHrnament (four Imirs before competition); Form C was 
a^inistered ene hour befonr the toernament star ted !; aiad Form 0 
was administered bet«Mn 15 wd 30 minutes folleiwiN^ the tourna* 
imf%t. The dMa were analysed with a repeated wee j eres AMOVA for 
««lti factor flMperiments. The JF ratio for teams wes 0.9^2 (^.05) 
indicating tba< the four teaeit'^'dnr mot differ throughout the 
iwesti9atiom. The £ ratio for eMditioms was 3«I3 (P<.05) which 
imdicated thee the mean anxiety Hmm) shifted significantly as a 
femction of time. The interectiom ratio was 0.^ (P>.05). 
Comparisons of mean anxiety score? with the Meim^e ieiils method 
reavealed thet anxiety incremsed v«^ificantly %n ct« pre-match 
setting. Also, post macth anxiety was signi f icamtly lower than 
the pre-s eas en, %#ei9h-in, or pre-maech anxiety ienels. It was 
concluded tbet anticipmrion of coMMtition was essociaced with 
an increase in anxiety, whereas the competition per se was asso* 
ciated with a reduction in anxiety em low '*cont^''* le^ls. 



^Thls i nvesti^ee iw was conducted wiiile WW was lewported by a 
usee Post-^acwal Fellowship, Institafee of EnMkvaHntal Stress. 
University of Caiifomia. Santa Barbaia. The tawttigation was 
also supportatf by University of Callforiiia f aci a ba ii research 
Wtmnt lie mm. 

William p. ^rmm 

pmttmtmt of Physiam» Education 1 ^ 
IversitT of Wii 
— Mson, Wisconsin 

April 3, 

3:30 p.m. 



INTERNAL-s^XRNAL CONmX AND SOCIAL REi:4F0RCaD'«Tr EFTECTS ON 
MOTOR PUmwUNCE Raancr rurr«is. University Illinois at 
Chaapaign-uTMna, 



Tb€ effect of pTMlm^ n^ROof as social fc -forcers on the 
perfonoariOe af quAlj.r m wm mmtm responses amo^^ vwnng buys Uigli 
in intern^ control as aa^and to boys high in ir rternal control 
was cieteruMd. la ran — : esatrol refers to indi .4aal& who havo 
a strong irayeccaoo^ that: snaif orcements arc a co^Mquence of 
one's own actions and tammu^ oader personal cansnl, Ejcternal 
control ccfexs to imdiwtmmlm dkaracterizad as r—tnj^ a strong 
exp«cr Hiry tihat swlAfcmi^mfs are lumlated to mc's own 
behavioBB in cerxani sii it i nos and twrefore imK^mmd personal 
control. Thirty laasiiii oontral and 30 external cimtrol S^s, as 
selected ^ the Isnler Lmaam of Caa;trol Scale« tve randomly 
assigned iato a pnisa, vproof, or control C""^* Praise and 
reproof unre adMnustevari on a coot insane y ban^^. The motor task 
involved nollfai^ a ikall an i»clin^ bnart to. a target area. 

The data van m iii lj ■■! la a 2 X 3 X 8 fattwial design with 8 
blacks of five trlaaU each as the raster raaamm factor. 
Aaaiysis of anrtawtt aad aammrXmtn wars the WHcXatical an «ods 
ap^ad. The itali ■ tested to anpport tfte hnsieihiil i thai 
social rsinf sar— at dmarantlAlIy affa^^ inaKor perfannance 
cf intewni oaafCrDl Sa as cns^aeeJ with mi as anitrol Ss. The 
results eave AMaaaaett in relation to noca^al .^nmlAg thaor^ and 
previoes reaeanoh* Jn acnaa^>c naa na^ to ^mwv^ cl^at the apfM- 

tingttiahMt hacii^aaa i ilriii Ive at — irl rgtjLi^c Mvr restw«s 



usm franiL Wh9n^ and DM ntc MK. 



Canter 
ty #r OUnoia 
riUnoia 61820 




THE l\FLl EV F Oh TRAIT AND STATf ANXIFT> i PERF<>RIIAN< E 

OF A mWEL 0«<>SS ^)TOR TA>fc I NDFR CO^OTWV-. OF C :0«f»ETlTK)N 

\M) A« mF\CE. Ri»brrt L. SlcTin. Tomsiwi Suit if 'Htpc. 



The mam purptvw of study »as lu an ily/c ci* crMrccs of crait tmi stale- 
anK icfv upiHi pcriooMnccr i^f a novel motor t^«tk rc^wmn^ vpccJ .ind ^w^racy 
j»dcr fmir expcnoirstal coadiiions invoUiitu covifKuomiion Md frnvsencx M .ludi- 
'jnvc. Secosdary |Mirpi>»e was lo deienni«M: rtriaiuw ^I w ps ^flNm^ irait-4M«iciy 
>ci>re«. sMK-anxiciy scrurrs and pcrforflMHicc cjsk >Mu:iri's Rased on vc^res 
on the STAI A*TraM AMiietv Scale two gputip^i of imm. hifli-Nch»ol subKccs 
mctc formed: a high*irai(-Mxieiy group .mma .1 lo«'Qn*i t-anxieiy group- Sub^cccs 
e»MCuied a modified fencing lunge and reu. «^er^ lasi prifMiring speed jmd ^cu 
racy in a thirty second time pcn^d. r»iai|[ ^ cwin M r (^lii mc cd schciftnk. of tht 
follow iof evpcnmeniai conAtiovik Ab^c-ncY i>l cMfMiMM and ^aksiencc i^f 
audiCAce AbscAce «4 cMiipetiMa Md p>r *»eflcc amMtemc^. Prcimcc cimr 
petit lav avd ahicni a id mdMnin . Prr*M.**^c otf <:4*Wf?oti o« and prr^encr of 
audienflt A coMi^ArttrK rM^ooMzed tw**-^ f^** lipliT'H^^ factcMMl a»«lv%is of 
varianor wnpared ibc state- anxiety '•cort J fiKt^mm^mctt: t«^ scukts- 
Pearsofi "'^oduct Maient cofrelacion ateft^t n m% vtjmfiiiitcd •eianK>nships a— m g 
trait-Mii»^«% scores, scate-anxiecy sca«e«< px^Anrauiiicr tank scores. Ftm^ 
ings uf TOT* study «evc 1 ) The higb-mi: i^^^at^ gf<*«Br 'vrspunded with nt^ni- 
icantiv UtmiKT stati:'Mxiet% scores f|pwgi> «. imm enipvrwcntal cimJituiivs 
than dK: -trait mmtct% ^mm^. y i.twtr.Mt ii— nn.w ^mm^ performed signifi- 
cantU' ^mme^ under ^1 dk ^biflrpr** cfiprrm* otar ^ Mnibtiiiiii^ than the hi||li-craii 
anxiety pnmo. \> m lAbciiCL JudA<mce 





ptNcncc i»f 
ta«^ SIMM ... Si a 
' «f cMBpecitiun a«di«ifects of 
lohcy of cn«pMition m 
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ty. €«nerall« a nignificMM n* 
tt-aMHTty an4 ipMinfMncc Vidmi linNt% of iM^ 
4i<Hrinf goncUn n an .u «m» VMnlied 1 » jji^ wait anxiows per%4ms 

tennlifft in U^Hff inrft.nrance fkmm m» C4i«^pr«'t*4«« i |t.**r 
I* v«Mnd iv ••Mr-aniict> mi ^l^Migli «nMr-.i<i\ac« wMiCfi iMMkr 

mmt f f c i ^ wMBn brt«*«rfi trait 
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nuTioKSRip OF wnm iwimttiiGB awd mm vmrnmrma as 

NttSUnD BT THS BOD MD FlUMB Ifciil , IM^« of 

CalifonU; FrwMS MmIc, Oxmrd Ugh Setool., QBDunl,C&Lif . 



Purpo— ; Thm purpoM of th« stoi^ urns to 40UmlM (Dnhettor 
hi^kljr skilled Kitaa ar« rrilant on mlf^mmrmmBs for 
thoir SMM of tho uprl^t thai aro poorly akUlad sirls and 
(2) Wh«th«r Xhm poroonalitgr tmt of iniUiiwilwin Is roLatod 
to fi^d indopandooeo as Msswod by tho rod and frsM tost. 



MoUiodt CattoIl*s Hlch Sdiool PorosMll^ 
uLtkin's Bod and ProM Tost voro aMidstoro 



to 60 Mgh 

ond thl <tr 




adiool glrla botwson tbo agos of 14 
girls HOTS hL^tdj skUlod p«rfoii 
skillod« 

On tho first dsy of tostinc* 
trials of tha Bad snd 
frsM poaitioM SBd tor aaoh 
farant rod poaitlMa* Miy md 
tha subjaets. It naa aiAJaot^a 
tha rod to tho upright poatti o a 
sidtdi* On tha aamni d«y of 
Tost aas adniniatorad* 

i: tha highly akiUad giAa did not difAr ai#df* 
^ttrm tha pooiOy akiUod i^s on tha GM*sU Taat« 
Tha paraonality trait of i nJ a p a n da nra ■ w^ " '! ^ difftvaat 
trtm tha rod and frano factor of fla&d ladipaBianaa aa 
arai in this aipariMnt* 

Tha highly akiUad glita «BB «M oaaMBa in 
tha vartioal than 

group ana fiaU _ ^to^gfcnlia in 

of tha 

girla 

oaaa ansaUaMn* raaaltlng in lasMr mmmm in 
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AH AliALYSIS OF KILITAFT OFFICER TRAINING CADETS AS TO RELATION- 
SHIP OF DECREE OF PHYSICAL FITNESS TO PERSONALITY STRUCTURE. 
Philip K. «til8on, Wisconsin State University-La Crosse; 
Janes G. Kdmiey ^ Viscocsir. Military Academy. 

The puripose or this study was to determine the relationship 
between the degree of developed physical fitness to the 
personality stmcture of young adult military acceptable males. 
The subjieccs coexisted of the fifty-two members of the 1970 
Cadet C lm m of tiie Wisconsin Military Academy. The subjects 
vere ailmrtrTtere^ the Guilford Zimnermari Temperament Survey to 
determine indivtirtnal personality structure. The United States 
Physical QoBbat Proficiency Test was given to the subjects 
as a netJMid of Ae^exvining individual levels of developed 
physical ntness . A total "composite score *• for each subject 
vas deteiKined, saaed upon the individual items of the Combat 
Proficiet^ Teat., and vas utilized as the indicator of the 
level of tevelopK^ physical fitness. Bivariate statistical 
techniqws vere utilized in the analysis of the collected 
data, telationaolps vere determined betveen the ** composite** 
Coabat Proficiency Test Score and the personality structure 
data. Relationsnxps vere also detemined betveen collected 
data relative to the individual personality adjustment items. 
The one percent level of confidence vas the critical value 
throughout the statistical analysis. The results of the 
study ixidicated that there vas no relationship betveen levels 
of developed physical fitness, as determined by the '^composite 
score" on the United States Physical Combat Proficiency Test, 
and individual personality structure, as determined by the 
Guilford Zimmttmrni Temperament Survey. However, there vere 
significant slaotistical relationships between individual 
CoMb«t Profiei^t^ey Test item data and collected personality 
adjustment fKtor data. 



Philip K. Wilson 
Human Performance Laboratory 
Wisconsin State University 
La Crosse* Wisconsin 5^601 . 
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i-'a^ Arnerijan College. 

The purpose this s+udy W3S de+ernine the differences 
between participation and non-oart i c i pat i on in a planned program 
of Ce I f -Deve I opment in terns of changes in the selected traits of 
genera! information, tenperamen^, expressed attitudes *oward 
teacher-pupil relationships, expressed interests characteristic 
of women in physical education, vocabulary, readinq comprehension 
and redding rate. The data were collected from two administra- 
tions of a battery of tests designed to measure the selected 
tr.iits of forty-six women enrolled as freshman major students in 
the College of Health, Physical Lducation, and Pecreation of the 
Texas Woman's University at Denton, Texas, during the aca"Jemic 
year of 1963-19^9, After the initial administration of the 
battery of tests, each of the subjects was assigned randomly to 
either a control group (N=.'^) or to ar. experimental group (N=.M), 
The experimental group participated in a ^Yogram of Self-Develop- 
ment designed to stimulate them toward se I f - i mprovemen t in the 
selected traits whereas the control group followed the regular 
regime of the College and University, At the end of the experi- 
mental period comprised of six months, the battery of tests was 
re-administered to the subjects in both the control and 
experimental jroups. The analysis of variance technique was 
utilised to determine the significance of differences between 
the experimental group and the control grr^up in each of the 
twenty-one dependent variables on both the initial and final 
administrations of the battery of tests. Results of the study 
indicated that the subjects who participated in the planned 
Program of Self-Development were better informed in the areas of 
literature and drama (p>,0?')) and of sports (p>,0';) — two of the 
six areas in Duggan's General Information Test — and possessed 
better reading comprehension (p>,0''>) — one of the three traits 
measured by The Nelson-Denny Test — than the subjects 
who did not participate in the planned Program of Se I f -Deve I op- 
ment, Mo significant differences were found between the initial 
and final administrations of the following tests: The Guilford- 
Zimmerman Temperament Survey, Minnesota Teacher Attitude Inven- 
tory, Strong Vocational Interest Blank, and the Nelson-Denny 
Reading Test in the traits ot vocabulary and of reading rate, 

*A doctoral dissertation completed at Texas Woman's University 
under the direction of Anne Schley Duggan 
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ATTITUDES TOWARO TEACHING LOW SKILLED AND L0\/ FIT STUPENTS 
AMONG HALE PHYSICAL EDUCATION MAJORS. Donald R. He Mi son, 
Portland State University. 



Purpose . This study had two purposes: to develop an instru- 
ment which will measure atti'tucfe toward teaching low skilled/ 
low fit students; and to determine the characteristics of the 
male physical education major who holds a positive attitude 
toward teaching low skilled/low fit students. 

Procedure . Scores for fifteen variables were obtained from 12t 
male physical education majors at Portland State University 
(about 83 per cent of all male majors). From these scores, 63 
zero-order correlation coefficients were computed. 
Fi nd i nqs . Three instruments designed to measure attitude to- 
ward low ski I led/low fit students were developed, using several 
difff^rent methods to determine validity. In their final form, 
these three instruments correlated to some extent with each 
other (.36, .'ft, .61). All three instruments correlated posi- 
tively and significantly with self-esteem, progressive attitude 
toward education, age, and class in school. Two of the instru- 
ments correlated positively and significantly with consistency 
of attitude toward education, and one instrument correlated 
negatively with dogmatism (positive attitude-low dogmatism). 
Such variables as physical skill rating by faculty, grade 
point, traditional attitude toward education, and socio-economic 
status were not related to attitude toward teaching low skilled/ 
low f i t students. 



Donald R. He I I ison 
Health and Physical Education 
Portland State University 
Portland, Oregon 97207 
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UUnOMUPt WtVUV MOV IMCK MMMtT, Wt trATUL IIMCC, 

AM NoaNoir iurwwMgi i« uau adquscoit simjicif 

MM* My 1M0« toMiary, My aystlal Imm* M mvm9«c ptf 

cMtUc* fUtura af r#UclM0 af tiMM vMla^Ua far aaM •Igtec 
t« M»«ty y««r0« 1W •vi4#«c« af • ffwirimm %t^y IMIc«i«4 cHac 
4«v«l«pM«cal Mtt^^M ^ mmf9€t94 im CM r«UclM« af 

tiM varlakUs af tlila atntfy. Mi iM varla^lM U Nava Mtual- 
ly raclfracal raUtlMaliipa. (Narcalla WMa. Vnpv^lUM fli.». 
DlM#rtaclM» Bk9 OkU Stat* i«l«tralcy« Hia iacaryraca* 

tiM af iata waa by waaa af liaaar aarralaciaa, a«4 tte tlaatft- 
canca mi tto iatraa af ralaciaaalil^ caacai clia ataclailcal liyfacK- 
aala tliac ^ • 0» Om hmmiw4 aabjatca fra« a jaalar lilaii adiaal 
aai a aaalar acliaal im Caltafcai, Okia rarcUlfacai la CM 
atirfy. A fatal af alacy«al#ic Mya aai tlrla aaai 14 aai lA yaaca 
aaaf latai all taata. ia«y taaga >aaaia r y waa mmmm^m4 bf tkm 
nalcaa«a liMlat 1Mh«i^ aaava^ far ftarriaff taura. My arfltUl 
iMta mm ■aaaarii cIm MlfM Npptr Mlilic aacMtiaa 
wtM M a trM a^cM af aatMtlat My a^clal ilaawlaM. 
Wnnwt paffatMMa naa aaaaaM ^ tM Saatfrraaali Ifcraa- Iiaa 
Natar Ability Mt M tiM Mi«* aatav caaba iatMlac aatdi- 
eliraw, tar^at J«Bi»» M aMctla raa. IM flaiiata aaasMtt tMa 
ara wtaally raalpraaal ralatlaaa Mtwaaa iaiiaaa mi My Ma* 

i« tlia Ma «atMa a«y aaMiat mi at laaat cMa faacara diarac* 
tavIM mm aartlaal* MAaaatal. M aacaaaiaat thm f ipft r M 
SfU aatMa af avaMtlai My afatUI Maa afpaar ca aiif l iaiit 
aaali atM la alarifyiat raUKlaaa af My ipatlal Mo». waa* 
■aac yaffif aatt M My iMpa Maiaryt tba 4a«alapaaatal crMa 
aamitai by praviaw aMIaa wra la aaaaaal ■appa r iai by tbia 
aMyt tba trtaia «ara caaM aa aaaaaatiatiaa bat vltb latraaa- 
im MAaraay U rtptatta t Mn tba ilaaaalaaa mi ba#y mpmmm. tavaH 
lapraM aaaaaMt patfaaaaaaa vltb laartatii aaa iirfafaataa* M 
tanari a bliMt Malav taaaa. Iba raaalta ara praBiaias la catav 
af taplUatiaaa far fataaa ata^ M im tbaarUlaa AMC cba aaaa- 
ia« af aaaawat tapaiUaan fraa tM aiav af tba ba#y MM^at 

•IbU taaaarab vaa aapfartai la paat by a ataat fraa cba Callata 
af Uaaatlaa, M by fmlmmmm timm fraa tba Maa'a PIvlalaa, 
•aMI af Haalcb M fbyalaal IMaclaa af tba flbia ttata INI* 
varalcyt 



MlbaMaa b. Mtfaa 

M Macaa itata •alvaraicy 
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Pur^se of study ; ^mn Is confronted dallv with t N pw^fle of 
hia existence, in the fare of vhlrh aanv differlnr ntanre^ ran 
be aaaMaed. fVrhars the Most cn—nn positions taken mmkv up 
so«e kind of re tec t lonn of or escape f rnsi thin »v<4tery. htjt an 
alternative posture reaalns for aan, naaM^ly, revolt. It was 
the purpose of this Investigation to attesipt to descrMte the 
essentiMl atructures of the art of huaan revolt ««« t hev wert* 
ttven In the sport of sky diving. 

PrfX'»dures : The method used m the conduct of this investi- 
gation was transcendent at ph»no«enology after Fdmind Husserl 
Phenoaenol^Kr Is the groumfed and grounding pure science of 
essences, with the reg Ion of Investigation being Consclous- 
neas and thm tnlveraals given or Intended In It ' 1 1 f e-vorld> , 
rather than the natural world of Individual objects located 
apatlotevporally and cow upon in Mnae experience, l,e , per- 
ceived. oMlled. heard '«rorld-l If e) , Because of the Inten- 
tionillty of ronncloyaneaa Tonaclouan^aa la to he the Con- 
■cloyaneaa "of" aowthlng or otte»r> and the existence of rni- 
veraala vhlch are rendered prenent m ronacloiian«as. Nusserl 
believed It posalble to reach obiertlve knowledge by reflect- 
ing ypon our e^iperleAro Md describing faithfully what appears 
In a direct gr^ap of evidont truth, 

rowlMalo^s ! It >n eXMlnatlon of the eaaentlal structurvs of 
Nmm revolt aa thmf mmf be foynd in the aport of aky diving. 
It waa B«#n tbat the abaurd. bopa and death arv Inextricably 
bound up with tbe dea of revolt. Reflection revealed that 
In order to revolt one auat rocogniae tbe absurd altuation of 
•an In that at preaent be haa great difficulty Mklng auch 
aonae out of either hiaaelf or his world. Alao It was soen 
tbai neeesaary to revolt is a profound hope which Is charac- 
terla#d bv being opon to one' a experlencea and by which Mn 
can define hiaaelf aore fylly. And finally that rovolt Is a 
prateat agal tat tbe irrevocable and nocesaary fme* that ^ I 
will die." In awaary. revolt la nn accentuation of tbe ab - 
atifd, a pmrlaimtlon of hope and a confrontation with death> 



villlan A. Narper 

Kanaaa state Tfachera College 

Ksporla. Kanaaa Mgfll 
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THI RBIATXOHSHXP BSTWIXN THB PSRCBiTAGB OF BUCC4L CELL 
KUCLBI COmiNlNQ BilRS BODIIS AMD THB PSYCHOLOGICAL 
NASCULZMITT-PEKIHINITY INDICSS OP COLLBGB iOMBN 
Joan B. Bottgtr Ttxas Woman's Unlrtrslty 

Th« purpose of tho study wao to dotonlno tho 
rolatlooohlp botwoon tho poroontago of bucoal ooll 
nuolol oontalnlag Barr bodloo and tho poychologlcal 
aaooullnltjr-fonlnlnlty Indlooo of collego woaon. 
Tho oubjooto oonolotod of 100 froohaan and oophoaoro 
oollogo woBon onrollod in body aoohanlco claatos at 
tho Toxaa WoBon's UnlYoralty during tho spring 
ssasstsr of tho 1960-19^9 aoadoalc yoar« Psyohologl- 
oal aasoullnlty^foalnlnlty was assssssd by ths K 
soals of tho CfUllford^Zlaaoraan Tonporanont Sunroy, 
tho Kf soals of tho Nlnnosota Multlphaslo Psrsonallty 
Inrontory^ and a ooaposlts sooro obtalnod froa tho 
two soalos* Ths psrosntaas of ooll nuolol oontalnlng 
Barr bodlos was dstoralasd by subjsotlng buooal sasar 
saaplss to tho aodlflod Guard ssx ohroaatln staining 
tsohnlquo. A too ooll alorosoopy analysis was 
ooaduotod for oaoh aubjoot at an laaorslon oil aagnl- 
floatlon of 970 dloMtors* Ths rssults of tho buocal 
sasar tost woro rooordod la rolatloa to tho total 
poroontago of oolls notod to ooatain ssx ohroaatln 
and tho ooatral or porlphoral nuoloar looatlon of tho 
ohroaatln aassss. Slgnlfloaat oorrolatlons wsrs not 
obtalnod botwoon tho oontral^ porlphoral » or total 
ssx ohroaatla assssaaoats whsn ooaparod with tho K 
soalo of tho aZTS or with tho ooapoolto ooalo of 
foalnlnltjr* A olgnlfloant rolatlooshlp (f <«05) was 
obtalnod botwoon tho rosulto of tho Kf ooalo of tho 
NKPX and tho total poroontago of ssx ohroaatln 
posltlTS oollo. Tho low (4.21) oorrolatlon and tho 
laok of oorroopondonoo botwoon olthor tho poroontago 
of ooatral or porlphoral ssx ohroaatln pooitlvo oollo 
with tho Mf ooalo ouggosts ths pooolbllitp that tho 
slgalfloanoo of tho oorrolatloa may haTO boon duo to 
a typo I otatlotloal orror« Tho rosults of tho otudy 
fallod to substantlats a dsflnabls rslatlonohlp 
botwoon tho poroontago of buooal ooll nuolol 
oontalalag Barr bodloo and tho poyohologloal 
aasouUnlty-foalnlnlty Indlooo of oollogo woaon. 
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^pt« of Phyoloal Bduoatlon 
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PERFOKNANCE VARIATIONS ASSOCIATED WITH THE MENSTRUAL CYCLE.* T. 
L. Doollccltt, Unlvsrslcy of Wathlnscon; Loucll* Llpscm, 
C«rpmc«rl«9 Cttllfomltt. 

Thm purpMs of this study was to furclior clucldoto the Influ- 
mco of cho fsmscruol cyclo on fomolo porformanco. Elshc vomon, 
21-25 yoors of ago, fraa of matiscmal disorders and not using 
oral concracapcivas, complatad th^ study. Performance in the 1.5 
mila run-walk was assassad 9-12 tiMS daring a 35 day period. 
Although the starting points in thair cycles varied, the 35 days 
• pamiad at least one complete menstruel cycle in ell ceses. The 
Ss performed et 3-4 day intervels; in aMltion. meesures were 
obteined within 24 hours efter the onset of menses (Day 1) for 6 
Ss and within 48 hours (Day 2) for the remeining 2. Verietions in 
the length of cycles were adjuated so that analysis could be con* 
ducted in terms of cyclic phases. Day of ovulation (BO) was 
Mtimatad. Mid-Pol liculer (MP) and Mid-Luteel (ML) points were 
•steblished as the median batwaan the onset of menses and BO, and 
between BO and the onaet of subsequent manses, respectively. 
Intervening maaauras ware equated in a similer manner. The dete 
were plotted for each 8 with respect to cyclic phases and in the 
order of testing. Vhen only 4 velues were plotted (manses, MP, BO 
Md ML) e consistent (7 of S 8s) drop in performance appeered to 
occur between menses amd W with e reversel (6 of 7 8s) between MP 
and BO; however, the inclusion of the intermediete velues 
oblitereted thaee epparant comaistencies. In addition, AMOPA for 
the performance maaaurea acroas all the cyclic phases resulted in 
e stetisticelly insipiif icant P ratio (.296) and accaptMce of the 
null hypochesist that any differences in performance meane 
through*ottt the menetrual cycle ware due to random sampling error 

chance. The observetion that more frequent measurement 
oblitereted the otherwise epparent verietions was deemed to be of 
importance for designing future studies investigeting cyclic 
verlebility. An edditionel analysis, utilising Uilcomon's 
Matched-Peirs technique, reveeled no stetisticelly significent 
difference between the first and last performance meaauras (phase 
of cycle disregerded) . This unexpected finding indicated that the 
activity involved (l.S mile run twice e week) was insufficient to 
bring ^bomt e significant treinUg effect. The primary findings 
of this invaatigation support those of many previoua invastigetors 
amd favor the neoteric theory regarding performance during the 
mamstnial cycle; thus, it was concluded that the female is as fit 
for neer maximal performance during menses as she is during any 
other phase of her cycle. 

*8upported in pert by e Paculty Raseerch Grant from the C8CLA 
Pomndetion, prior to Dr. Doolittle^s move to Washington. 

T. L. Doolittla 
Phyeicel Iducetion Dept 
university of Washington 
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THE EFFECT OF THE MENSTI^UAL CYCLE ON TASK PEI^FOI^MANCE UNDER 
DIFFERENT STRESSFUL CONDITIONS. MSdgtt M. Phi I Hps, Washington 
Stats Unlvartity."^ 



Tha pMrpota of this study was to atcartain If thara wara 
Cyclic variations in task aarfFormanca (nauromuscular hand con- 
trol or staadlnass and rMfttion tima to a visual and an aud- 
itory stimulus) which could ba attrlbutad to tha manstrual 
cycia and If tha typa of %t*tass undar which subjacts wara 
tastad Mould affact tha »ni ity to parform thasa tasks. Sub- 
jacts Mara mambars of in»-«rcol laglata varsity athlatic taams 
Mho had no history of dys««Mrrhaa. A randomlzad complata 
block dasign Mas usad so tnat aach subjact Mas tastad undar 
six diffarant strassful conditions (bafora and aftar a typical 
or ragular acadamic class parlod; bafora and aftar a mid-tarm 
or hour axam; and bafore and aftar participating In an Intar- 
collaglata varsity athlatic avant) during aach of thraa 
phasas of tha manstrual cycIa (pra-floM, floM and rasting). 
Tha obtalnad data of tha maasuramants of staadlnass, raactlon 
tIma to a visual stimulus and raactlon tIma to an auditory 
stimulus Mara analyzad saparataly. Tha thraa saparata anal- 
ysas ¥mrm 3x3x2 factorial axpc Imants. A tMO-May classifi- 
cation analysis of varlanca statistical tachnlqua Mas usad. 
Tha rasults suggastad that tha typa of strass an Individual 
cxpariancas Is as an Important consldarat Ion as tha phasa of 
tha manstrual cycIa In undarstanding fluctuations In task 
parformanca. Staadlnass scoras Mara highar (lass staady) 
during tha pra*flow phasa of tha cycla. Woman appaar to hava 
highar staadlnass scoras (lass staady) bafora participating In 
athlatic avants than aftar tha avants, aspacially during tha 
pra-manstrual parlod. Tha strass of an axamlnation appaars to 
ba graatar than tha strass of an intarcol laglata varsity 
athlatic contast. For collaga Moman In this stud/. It doas 
appaar that tha typa of strass undar Mhlch tha task Is par- 
formad Is as Important as tha phasa In tha manstrual cycla 
In datarmining task parformanca ability. 

"^Thls Invastlgation Mas supportad In part by funds provldad 
for biological and madical rasaarch by tha Stata of Wash- 
ington Inltlatlva Maasura No. 171. 
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HEAKT RATE AMD BSTIMiTBD OXTGKN OOWWmOM HnUG IMCN'S 
OOMKTITIVB lASKRIALL. UillUv D. NcArdle, Mm R. Nag«l ani 
Lucille Kyvallos, Qumm Colli«ap. 



In thm prcsMC study thm 
co«pttCiciv« bastecball 
qu««n0 College MMfi'a b< 
c«lM0C«r»d hMic r«c«. 
•ubj«cc for at toast ow 

arplyi^t oach Mbjocc'a 
r«c«*o«3rtan upMko 11m 
cho rutoa of wMn*i 
■OMmwnca mto obtaiMd 
In oMicion* ehMfaa in 
•va l u t id by UM of clM 
c nn o l Miuit 1) tWo Man a 
and mtm^mm hmmt rata 4uri9 i 
acaclMlMily aitnificottC. t% 
(accttol ftey, out«of- 
racaa trom 154 toaCaAite 

CO 195 tanea/«ln in a rwar to « 

avaraft Mp f t n a«>Mu«feion 

IM of IM lOj/fliin CO a hl#i ef* 
rarraaaMod a ranga of _ 
11*8 Oal/nin» raafacCivaA^ 
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A COMPARISON OF THE EMERG* XPENDITURE DURING POSITIVE AND 
NEGATIVE GRADE RUNNING. Robert J. Gircgor, Ball State 
University; David L. CoatlU, Ball State University. 

The purpose of this study was to conpare the energy 
expenditure during positive and negative grade running. 
This conparison was expressed as a ratio utilizing net 
percent difference fron the horizontal for both downgrade 
and upgrade values (oil/kg-min) . A group of ten highly 
conditioned runners wm tested on three separate treadmill 
runs utilizing a -f6Z «rade, 0% grade, and a •e?. grade. All 
runs were of a scv«fi vlnutc duration at an average speed of 
200 m/min. VariablM aaasurcd were heart rate, oxygen 
consumption, leg Lmflh, stride length, and step frequency. 
It was found that ttie fractional utilization of the aerobic 
capacity varied frM UUX (-6% grade) to 78% (-f6X grade). 
Energy requirements increased 40X (4-6X grade) and decreased 
27X (-6% grade) from horizontal values. The resultant 
positive: negative %#ork ration was 1.92:1. Correlations 
among variables fluctuated from slight to moderate with 
the most significant being a high positive correlation 
between energy expenditure and step frequency. It can be 
concluded that within the limitations of this investigation 
positive %iK>rk costs approximately twice as much as negative 
work. 



Robert J. Gregor 

Department of Physical Education 
Ball State University 
Muncie, Indiana 47304 
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Th« H«latiOMlilp B«tM«n Smlmctm^ Mmmtm of Vulmnmmry Func- 
tion and CwdlMMulv Fit n <w, Jote H. X«U/» 8t« CXmd Stat« 
Collos«t S» tinnli^, Sprlii8fl«14 ntllf > 




^ ^t hi» ijWMrigat %m mm to otu4]r tto rolation- 

» Ton MMMlMal ood olorw Aaraaonl Im^ aSiSaroMnto 
«oro tokon on B anlo oubjooto rm^am >o»oow 3D «ii V yooro 

raCt RV, MB« iW« SyoMlo MMOMMto'nooH l«» FEV ol^t 
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VALIDITY or Ts:, i3o KjiAST iUsrE TzaHiruTic: in ;iZ^i:3sm:r? of 

AEHCBIC GfflEUr lU YOTOG MEN BY ?^.'::iZZir£ TR^ADMILI- KXKi^- 
CISEl. '^^«acas ^ wMitu g y ; 3«rold B. Southwest MiGnouri 

State ColIi«9K» 

ercanf wiiether the 1?0 
the Balkc Test is valid 
ycTiinr cr^p;^e vor.en* 
- wcjcjen duri:.^ ?&* >e Test 
1?C (x = lir'' ard maxirnum 

from a bipolar ci*o:3t 
lurcd air v/as collected 
* '^rmined by evacuating 
id COy percentagef3 were 



The pttrr .me of vhe stu^ was to 

heart rate ^ i— ior caanonly us« 

when tastir^ tbit -wociMB aerobic capr 
determiMi*. for 15 yoxing cc.lf 
exerciae at tao WKrclse heart rater 
(x ^ 193). H«j-t rates were deterci 
lead SC r-^corde^ on a rjhysiograph, 
in Doaglac ^ags, £nd the volume was d 
tht? air th-ongh a dry ^as meter* 0^ 

determiaac by utilizing a Godart analyzer which was calibrated 
against a micro-i^MCliolander and Gallenicamp^l ^oyd appa^^tur;. '.^nien 
the heart rate wtm r ^d 1^?0, one minute collections o' -icnired air 
vmr t initiated aad continued until t^ subject terrinatod the 
awrciaa. Doug^M Bmi^s containing exrired air for minutcn 
iim i uopfri 1 ii£ te the l9C heart rate and the final minute of the 
telke Teat ware analyaed* Each girl waa tested at least three 
tlMB and the raaalta twre averaged* "Hie t test for correlated 
plaa waa nt 11 aad ta tetarsine if the values for Vq^ 
(bI/I^^W), t£ BTPS (liters), Qt , 



and 



in tttantaa dMained for the maKimuii: heart 



(litara), Vq^ 
duration of tha 

rate were greater tiuat tbe values obtained for the ZZO heart 
rate at the .05 Lrwel ccf significance* All t test values were 
significant* Mmk reaMlta obtained were: 



VO2 STPD (liters) 

STPD («lAfi/«5.n) 
Vg BTPS (liters) 
H* Q* 

Test Duration (nin) 



iflO H*R* 
1*^1 

35.58 
68.69 
0*95 
13.50 



Haaimun 

58*55 
91.01 
1*0:? 
16.70 



Difference 

— ra — 
^.95 

.">2.32 
0.07 
3.20 



If the objective when applying the progressive treadmill test to 
young college woaan is to datarmine the maxiaum aerobic capacity, 
a heart rate cutoff point ir excaas of I90 should be used instead 
of the coanonly utilized valne of 1^0* Otherwise, the maximum 
may be underwtimated by an average of 13^. 
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V. ...IDITY OF THE PALPATION TECHNIQUE OF HL.^RT RATl JETERMI NATION 
ANJ ITS ESTIMATION OF TRAINING HEART RAT' . Mich*t: L. Poilotk, 
Jfc:fery Broida, Zebulon Kendrick, Wakt torest Uni rsity. 

This investigation's purpose was tviofoid: 1,) >f adult 
'e in the course ot actual training ton. J accuratt '.y count 
tr>«ir post exercise heart rate, 2.) ccM^are post exerc use 
heart rate estimation with values determined durir runr.ii^. 
Thirty-eight men (30 to 45 years of age) volunteert^d tor .his 
investigation. Prior to data collection, the paljwtion tech- 
I uue of counting the carotid or apical pulse for 10 sec. was 
pmcticed eight times. Subjects then ran at a steady state 
ht^rt rate of either 80 or 907. of maximum. Subjects trained 
o' a quarter mile track with heart rates being com ted after 
a to 2 mile run. They counted their heart rate within 12 
tc 14 seconds after stopping in front of a clock with a larue 
sweep hanu. Heart rates were also monitored via bi4>t«len»tr v 
(Parks) and EXG recording (Sanborn) systems, and r*Mrded to 
the nearest beat. Care was taken to insure that both 
subjects and inveatigators had no knowledge of either's refiuits 
until after data were rawrded. in 252 trials, the error in 
estimating running heart rate via biotelemetry (171.0 beat*/ 
min.) versus post exercise count by subjects (169.4 beats/mn.) 
w•^ 1.0%. Paat exercise values via bioteleoKtry and subject 
count (170.1 vs. 169.4 baats/min.) showed a 0.5% difference. 
Whan trials at 90% of oaxlmai heart rate (n«142) were compared 
to 80% (n»110) :io significant differences were noted. Values 
for the 90% group were telemetered at 174.0 beats/rain. %#hile 
running, and 172.4 beats/min. %#hile stopped as coo^ared to 
166.9 and 165.4 beats/min. for the 80% group. Conclusions were 
a.) training heart rates of 80 to 90% magnitude can be accuratel 
estimated during recovery (beats/10 s#c.) and b.) the palpation 
technique for estimating heart rate can be adequately deter- 
mined by adult men while training. 



Michael L. Pollock 
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Winston-Salem, N.C. 27109 
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RiuLIABILITY AND INDIVIDUAL DIFFERflMaiS IN ENI«JRAHCE FSRPCfiMAKCx:. 
Victor L. Katcb, University of Calif-^rnla at Berkel^. 



Individual differences and reliability in heavy vorX endurance 
vere determined in 3^ male hicb school students. A bicycle 
ergometer vae pedalled for 10 minutes at a constant friction load 
of 21 kpm/rev on tvo different occasions. The initial cadance 
vas set at 72 rpm*s resulting in a work rate of 1^12 kin/min. The 
friction remained constant while pedalling rate declined as 
fatigue developed, thus Uie total vorX done vas directly propor- 
tional to endurance. The average amount of total viiark 
ll,6i*9 kpm's (5-5^6) for Tes. 1 and 11^1^2 kpm's (C « ^^^^v. for 
Test II. The average work decrement (dxt^off from mix. 1 t^q 10) 
vas 17.^%. The test-retest reliabiXity for total cumiJuated 
vork vas r_ ■ .ST* Beginning with minute 2 tbere vas a procressive 
increase of ^20% in icdixidual differenoma mnd a mucr: 

smaller (55%) increaae in the intrenrariaaee. In ccmsmjiemr ■ , 
the internal reliability (adjacent min r> increaaed fnsa 
r« .^6 at minute 2 to .76 at minute h aaA cteiged very Xxxs^ 
thereafter. Similar reliabiUtiea vere foumd for the dro^-^rf 
scores. Using the total work done in Taat II as a criterion of 
endurance the validity coefficients for aingle minute acoraa 
vere negative and/or non-si^ificant for the first 3 minutM« 
r> .60 for min. ^ and .70 at min. ^; thereafter the corraiatlon 
vas approximateiy jr^.dO. Uue to tbe ineffectiveneaa of the 
first 3 minutes, the min-toy-mia ciimiiiKlmi wrk scores vere laaa 
effective than single minute soores ttiingli sdAute 7. Th^ w e aa ^ 
however* more effective tharaafter. Usmg^off scores vere 1^ 
percent less effective. Total vork cocralated r*.ld vith bov 
veight and r ■ -.Id vith a«e in this aeflple. 
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COMPAKISON OF A STEADY STATK KXEKCISE BASKLINK 
TO A RESTING ^^ASELINE IN DETERMINING OXYGEN DEBT. 
J. J, /immcrmann, Connecticut College; Paul M. Ribisl, 
Kent StLite University, 

Introduction. Traditionally the oxygen debt hi\s been 
measured as the oxygen used in recovery that is in excess of 
a resting baseline of oxygen uptake. Some recent research has 
shown that recovery is more accurate and rapid when recov(»ry 
is made to a baseline of mild, steady state exercise rather 
than to a resting baseline. Purpose. The purpose of the study 
was to compare two common methods of measuring oxygen 
debt with special reference to accuracy and measurement 
time. Procedure, Baseline values were established in a ten 
minute period prior to exercise. Oxygen uptakes were measur- 
ed on ten young males who then rode a bicycle ergometer for 
five minutes at a near maximal work load ( 1500 kpm/m). 
The subjects recovered for 20 minutes to cither a resting 
baseline or a baseline of mild, steady state exercise (300 kpm/ 
m). Both tests were repeatco for reliability and the results 
were treated with a two-way analysis of variance on repeated 
measures. Results* No significant differences were obtained 
on the repeat trials of either method indicating that the tests 
were reliable. In comparison to the resting baseline test it 
was found that the steady - state test showed: 1-a significantly 
higher net oxygen uptake during the five minute work period, 
(+0,958 Liters) 2-a non-significant but higher net oxygen 
debt after exercise, (+0,426 Liters) 3*a non-significant but 
higher net oxygen requirement for the task. (+1,384 Liters) 
4-a non-significant but slower recovery back to the baseline 
as evidenced by a larger error above the baseline. (+0. 137 
Liters/min), Conclusion , It was concluded that neither 
method showed a significant advantage over the other in terms 
of accuracy or time of measurement of the oxygen debt. 
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PREDICTING PHYSICAL WORKING CAPACITY OF CHILDREN FROM RUNNING 
PERFORMANCES. Charles B. Corbin# Texas A&M University 



It was ths purpose of this study to: (1) determine the 
validity of field tests (200, 400, 600, and 800 yard runs) as 
msasurss of Physical Working Capacity (PWC) for intermediate 
elementary school children, (2) determine the pvfC of children 
of different ages in intermediate elementary school, and (3) 
determine the extent to which PWC can be predicted from running 
performance. Subjects for the investigation vere sixty-four 
boys, sixteen from each elementary school gx^^de 3-6. The boys 
were selected from a group volunteering from the College Station, 
Texas Public Schools. Subjects were selected on the basis of 
600 yard running scores in attempt to select subjects of all 
fitness levels. Heart rates and performance times were deter- 
mined during runs of 200, 400, 600, and 800 yards using radio 
biotelementry equipment, in addition the PWC of each subject 
was assessed using the method of Sjos trend and Wahlund. Per- 
formance times for each run were correlated to PWC scores. 
Regression equations %fere also determined. PWC scores of the 
children tested cocnpared favorably with those reported for 
Swedish, Californian, and Canadian children. The pwc bicycle 
test was the only test to discriminate bet%#een children of all 
different age groins. Heart rates at the end of running per- 
formance time for the 200 yard run discriminated most effec- 
tively between age grot^s. Like previous studies, the results 
of this study indicate that age is more significant a factor 
in determining working capacity than other variables. Heart 
rates and performance times added little to the predictability 
of PWC when age was considered. While there %fere significant 
relationships bet%feen running times and PWC, the partialing 
out of age and other factors reduced these relationships to 
the point where only running time for the 200 yard run was 
significantly related to PWC (.05 level of significance). It 
seems that running performance including the 200 yard run, are 
not good predictors of PWC for children. 



Research supported by the Research Council of Texas A&M 
University. 
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THE EFFECTS OF A 12 WEEK JOGGING PROGRAM UPON SELE'-TED 
MEASURES OF CARDIOVASCUUR FITNESS IN MIDDLE-AGED MEN 
Paul S. Fardy 

There has been considerable Interest of late In the value of 
jogging as a means of improving adult cardiovascular fitness 
The simplicity of jogging makes it particularly attractive when 
compared to those activities requiring skill proficiency and 
necessitating at least a minimum of equijwnt. The purpose of 
this study is to measure the effects of a twelve week, three day 
a week program of jogging. Of primary concern is the cardio- 
vascular adaptation derived from such a training regime. Eight 
male subjects between 42 and 53 years of age volunteered for 
the program. The training consisted of a gradual progression of 
walking and Jogging from 1/2 mile per day at the onsit to a 
total of two miles per day at the program's conclusion. The sub- 
jects were tested at the beginning and again at the end of 
r'nn"! u^^)^' ^""^ ^^^bject was first tested between 6:00 and 
8:00 A.M. in a resting post-absorptive condition. An E & H 
Physiograph Six mult i -channel recorder, with a paper speed of 
50 mm per second, was utilized for simultaneous recordings of 
the radial pulse wave, phonocard iogram , and electrocardiogram. 
Lead I used as a precordial lead of the EKG was adopted. The 

"""'y between the wrist and elbow for 
the indifferent electrode, and beneath the apex of the heart for 
the exploring electrode. A crystal microphonrwa. used for 
picking up heart sounds, and a photoelectric pulse pick-uo was 
utilized for the radial pulse wiCe. An elaatirstraFw.. LJtoyed 
in order to obtain a firm contact. An average of five cycles 
was taken. Significant changes were noted in several measures. 
These Included: Electro Mechanical Ug (rest); Total Systole 
D u^/J' (2' Poat ex.); Heart Rate (1- post ex.); 

Rest/Work (2' post ex.); step Test-2 min. Recovery HeaS Rate 
(18 steps/min.); step Test (24 steps/min.); Systolic Blood 
Pressure (Sitting); Systolic Blood Pressure (Standing); Body 

;/ Jr .f* "^^^ Front Thigh 

Fat Fold. The findings of this investigation give additional 
support to the hypothesis that long term endurance activity has 
a positive effect on cardiovascular fitness. The most beneficial 
amount and intensity of the work remains a question, although it 
appears that three days a week over a 12 week period will bring 
about some such significant changes. ^ 
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(DNDinONINO 0/ HU/T iAU UHXi EX::.^CISE iiT i^3. Nancy J. 
VAze, Ktntat State Oollrce of Plttaburr. 

Thirty eollef* women at the Texas Wor.an*i Univerilty. Jtnton. 
Texaa, wDrc aqually dlvldad Into two froupa. one cxpcilmcntal 
and one control, to datmnina if haart rata could be inatru* 
mentally condltlont^d and controlled during cxcrciaa atreaa 
upon the bicycle arfomuttr* Thtf two froupa were aquated upon 
the baaia or maan reatlne haart rata and the rt^aulta oi' a 
SWCiso taat adnlniatarad durinr the pra«teat period. The 
experlnantal aubjacta recolved oonditioning with innediate 
viaual and verbal faedbaok and rainforcamtint of the conditiontd 
reaponaa. Tha conditioning aeaaiona for the experimental 
croup ware thirty minutaa in duration maatinc daily :'or a nax* 
inuai of twoltre daya. depending upon the aubject'a rate ol learn« 
ing. A reatlnr heart rate waa eatabliah«;d rroet a aitting 
poaition for each aubjeot at the baginninf or each exp«-ri9it:nt«il 
aession. Thia rate waa determined by neaauring the laat ten 
heart bcata in each or the laat three ninutea of the ten ninute 
atablliaation period, provided at the beginning of each experi- 
mental aeaaion. A naan heart rate waa catabliahed for each day 
upon the baaia of thaae aelected thirty heart beats, A ten 
per cent dccrrn^ it o; the aubjcc n mean reating heart rate 
upon eoRMnd waa oonaidered at the level o: acceptability .or 
itart rate alowing while aittinr and under exerciae atreaa. 

criterion for learning in thia atudy required the aubj^ct 
to lower ;ior heart rate aignificantly three of the four trials 
prea^nted each day, for two conaeeutive daya. while in the 
reating poaition* Upon learning, each experimental sub>ct 
and a rar«doeily aelected control auoject were given tha SWCi >o 
teat to determine if eontrol could be exhibited under exerciae 
atreaa. An analysia of varianoe technique waa aelected to teat 
the aigniricancc of tha differenoea between the two c^'^^upa in 
their ability to control the heart rate under exerciae atrcaa. 
It waa concluded that Inatrumental conditioning during tha 
reating atate appeara to faoilitate heart rate lowering in the 
exerciae atrcaa aituation neaaured. but to a atatistically 
sifnificant degree* Ihia trend waa apparent and the data were 
sirnificant at low intenaitiea of exerciae fo:* the aubjecta 
who met the criterion neaaure of learning* 



Naney J* Kite 
Kanaaa State College 
Plttaburf. Kwaaa 6676Z 



THE IIJCIDEKCE OF II.JURY LIOUO WOMEN PARTICIPATING IK 

NATIONAL bask::tball a::d track a:.d field ai;d texas state 

TEKMS C0::P^TITI0I; DUailia 1^^0,Und# J.Hammttt, Tht T«x«a 
Womana Univaraity. 

Tha atudjr andaavorad to detarmina tha actual numbar of 
injuriaa in aach aport, to detarmina tha parcantaga of aach 
typa of injury in ralation to tha numbar of participanta 
and tha numbar of raportad injuriaa in aach aport, and to 
iaolata tha moat fraquant injury in relation to the aport 
and tha anatomical area of tha body. An Analyaia of Injury 
Chart waa conotructad for tha collection of data uaad in 
tha invaati;;ation. Tha taaaa wara salactad for participa* 
tlon in tha atudy in tha apacific aporta tournoxnanta and 
tha charta diatributad to aach of tha participanta. Tha 
aalaetad tournajaanta includad tha National Invitational 
Baakatball Tourna;nant, tha Womana National AAU Baakatb««ll 
Chai:ipionahipa, tha DOWS National Intarcolla^ata Track and 
Fiald Champlonahipa and tha Taxaa Stata Tannia Championship. 
BASKETBALLt £i^hty-ai,-ht of tha 105 woman auatainad I6k 
injuriaa* Spraina, bliatara, abraaionai eontuaiona and ahin 
aplinta compriaad 61 par cant of tha total numbar of lajuritt 
auatainad. Foot blirtara, ankla apraina, knaa abraaiona 
and ahin aplinta wera tha moat fraquant coabinationa. 
TEI:i:ISj Xhirty-two playara auatninad aixty-aix injuriaa. 
Eliatorat abraaiona and ahin aplinta accountad for 82 par 
cant of tha total nuabar of injuriaa. Hand bliatara, foot 
bliatara and ahin aplinta wara tha moat fraquant combinatioiw 
TRACK AI;d fields Fifty-airrht participanta raportad aavanty* 
aavan injuriaa. rinaty per cant of tha total number of 
injuriaa ware claaaad aa ahin aplinta, bliatara, abraaiona 
and atraina. Shin aplinta^ foot bliatara, knee abraaiona, 
thi::h atraina ware the r.oat frequent eonbinationa. Baaed 
upon the data collected the followia;: coacluaioaa were 
drawn s (1) the moat Tulaerrible anatonicnl are a of the body 
in basketball were the feet, the anklea^ the le^a, the kneef 

(2) the coat vulnerable anatomical areaa of the body in 
tennia were the handa, the lega, the feet, the ankleai 

(3) the 'OAt vulnerable an tonic al arcaa of the body in 
track and field wore the feet, the lower leg, the kneea, 
the tai^ha. 
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THE EFTBCTS OF D£LAY OF INFOIMATION F£EmACK ON LEARNING A MOTOR 
SKILL** Frank L. SmoII> University of Washington. 



The purpose of the study vas to determine the effects of delay 
of information feedback (IF) upon the learning of e gross motor 
skill. Forty- five Ss were randomly assigned to three groups of 
13 each. Following an initial varm-up and determination of the 
S*s maximum duckpin bovling ball velocity, each S endeavored to 
learn to deliver a duckpin bovling ball at a specified velocity 
e(iual to 70% of his maximum velocity. Specially designed elec- 
tronic equipment vas utilized to obtain the velocity of a 
delivered ball (expressed as time for a distance of 60 feet); 
the velocity objective vas given in seconds and hundrcdths-of-a- 
second. &ch 3 performed 60 trials under conditions of repeti- 
tive trial presentation^ and the £ verbally presented IF in 
quantitative fom (seconds and hundreths-of-a-second). For Ss 
in Group 1, IF vas presented immediately following each response. 
IF ve presented IS-secs. after each response for Ss in Group II 
and 30-sec8. after each response for Ss in Group III. An IF 
reminder technique vas employed as a means of varying the delay 
of IF vhile maintaining constant post- IF and intertrial intervals 
for all groups. ANQVA tests vere used to determine significance 
of betveen-group differences in the levels of performance 
achieved; also, trend analysis vas employed as a means of testing 
for systematic variation in the perfonnance of Ss vho performed 
under the same experimental conditions as veil as a means of 
examining and comparing performance curves of the groups exposed 
to different learning conditions. On the basis of the findings 
vith regard to the learning of a gross motor skill, it vas 
concluded that practice involving innediate IF or delay of IF 
that the human mechanism is capable of effectively bridging 
results in a significantly hitter level of performance than 
practice involving delay of IF that exceeds the amount of time 
that the human mechanism can effectively bridge. A 15- sec. 
delay of IF does not result in a detrimental effect upon the 
level of performance achieved; vhereas^ a 30-sec. delay of IF 
is detrimental. 

«This study vas completed as part of a doctoral dissertation 
under the direction of Muriel R. Sloan, at the University of 
Wisconsin, 1970. 
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TELEVISION AUnMENTED FEEDBACK IN LEARNING A BALANCE SKILL. John 
Drowatzky, The University of Toledo. 



Tlie purpose of this study was to Investigate the effect of 
dynamic, concurrent television feedback on the acquisition of 
a stabllometer balance skill by 53 college Tiale and female 
volunteers. All subjects were randomly plsced Into one of the 
three experimental groups and received ten 30 second practice 
trials on a stabllometer balance device followed In turn by a 
30 second rest period. The amount of time each subject was off 
balance was recorded on an electric 100th second timer. The 
three conditions used In the experiment ware a control balance 
situation In which the subjects received no television feedback, 
a balance situation In which the subjects observed their movements 
In a television monlter displaying their back, and a balance 
situation In which the subjects observed their movements In a 
television monlter displaying a frontal view. The data were 
analyzed with an analysis of variance design for repeated 
measures and the New Duncan's Multiple Range Test. Significance 
was reported at the .05 and .01 levels of probability. The use 
of artificial au^»mented feedback produced by television Influenced 
the performance of female subjects on the stabllometer balancing 
task. If the Image was presented In the sane orientation as the 
subject was standing, performance was Improved. A reversed 
Inar.e resulted In decreased performance. Identical feedback 
conditions had no effect upon the performance of men. This 
differing; effect of feedback on men and women subjects was 
believed to result from differences In balancing ability and 
perceptual style. 
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EFFECT OF SIZE OF STANDARD ON THE AMOUNT ^ CONSTANT KFHOR FOR 
KINESTHirriCALLY MONITORED FORCE REPRODUCTION. Mary Lou Ilorrie, 
University of California, Berkeley. 

The question as to whether for a kinesthetically monitored 
force reproduction task the amount of constant error chanpes ac- 
cording: to Weber's Law as the size of the standard chanpes was 
investigated. The subjects were 22 male volunteers from collere 
physical education classes. The apparatus consisted of a vertical 
steel bar with a handle at the top. The amount of bend induced 
in the bar was propoitional to the force exerted at the handle. 
To avoid contaninatinc force judf^nents with extent of movement, 
movement of the bar was minimal (.13 inch for a 2 kr. force). 
For each trial the subject pushed the handle until the standard 
force was reached, held the st^^adard for 3 seconds, released the 
handle, then regrasped the handle and attempted to reproduce the 
force. Each subject had fo\ir trials at each of ^ standards, 1 
kg., 2 kg., 3 kg., and U kp. The constant error was recorded 
for each trial. Analysis of variance indicated no sirnificant 
clock, trial, or interaction effects. Consequently, it was con- 
cluded, that within the range of standards used, the size of the 
aaiount of constant error for the 2 kp. standard was similar to 
that found in previous experiments with women. 
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RETROACTIVE INTERFERENCE AND LEVEL OF ORIGINAL LEARNI' 5 IN VERBAL 
AND MOTOR TASKS, Richard A. Schmidt, The University of Michigan. 



Earlier work has indicated that the relationship between 
ajnount of original leeurning (OL) and the subsequent retroactive 
inhibition (Rl) was negative for verbal tasks and positive for 
motor tasks. The data from three earlier studies were reanalyzed 
and, when RI was measured as the mean decrement in performance in 
all studies, the relationship between OL and RI was positive for 
both motor and verbal tasks. However, relative RI score produced 
differences among the various findings, and an explanation was 
provided in terms of ceiling effects for the tasks. This 
reanalysis seems to indicate that a single theory of forgetting 
can be explanatory for both motor and verbal responding. 



Richard A. Schmidt 
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The University of Michigan 
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ANALYSIS OF THE REUTiONSHIP OF SELECTKD ABILITIES TO PKREORM. 
ANCE ON A GROSS MOTOR TASK AT VARIOUS STAGES OF TASK PR/NCTiCK. 
John P, Raducha, North Texas State University. 

This study was concerned with determining the relationship of 
selected abilities to tnotor skill performance. Spec I f I c.il Iv this 
study analyzed the performance trend on a wall vollev task to de- 
termine the degree of relationship between tlie abilities: aplll- 
tv, balance, depth perception, flexibility, rer^tlon time and 
speed of arm movement, and strength and performince scores on a 
wall volley task at successive stages of task practice to find If 
there would be a systematic change in the combination of abili- 
ties contributing to task performance with extended task practice 
102 male freshman and sophomore students were given the following 
ability tests: The Side Stej> Test for agilitv. The Bass Stick 
Test for balance. The Howard-Dolman Depth Perception Apparatus 
for depth perception, Fleishman's Bend and Touch Test for flexi- 
bilitv, test for grip strength, and a reaction time and speed of 
arm movement test. Eacli subject performed 50 trials of a wall 
volley task that involved hitting for speed and accuracy with a 
wooden paddle and a tennis ball. The scores collected from the 
50 trials were grouped into 10 stages of practice. The data were 
analyzed for the total sample population and for 4 skill level 
groups. The groups, quarters of the total sample population, 
were determined on the basis of the total score for the last 5 
trials of the gross motor task. A linear stepwise multiple re- 
gression was used to determine the relationship between the abill 
ties and performance on the wall vollev task at tlie succeeding 
stages of practice to determine if there was a systematic change 
in the abilities that contributed to motor performance as task 
performance improved. The significance of a predictor as it was 
added to the regression equation was tested with an F ratio and 
was accepted at the ,05 level • The following conclusions were 
drawn: (a) For college students the abilities that contribute to 
early stage performance are the same as those abilities that 
contribute to late stage performance on a wall volley task, 
(b) The abilities that are highly related to wall vollev perfor- 
mance for a total sample population are not the same abilities 
that are primarily related to wall volley performance for 
specific skill level groups. (c) When individual skill level 
groups have been selected on the basis of their performance 
scores for the final stage of practice on a wall vollev task, a 
convergence of the individual skill level performance curves does 
not take place. The curves will be similar in shape, however, 
differences will exist between the skill level groups at suc- 
ceeding stages of task practice. 

John P . Raducha 
Physical Education Department 
North Texas State University 
Denton, Texas 76203 
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kEUNTION of visual-motor training effects. B. Robert Carlson, 
University of Kansas. 



ourposa: The purpose of this study was to evaluate he retention 
of training effects following participation In a vl sualmotor 
training program. 

rrocaduras: Thirty first-grade children who had bean diagnosed 
OS slow learners following performance on the F/ostIg Test of 
Devalopmantal Vision and/or a teacher*s racommendafion were 
selected to participate in this study. Following a pre-testing 
on the Purdue Perceptual -Motor Svrvey and the Van Orden Stereo- 
scope, the children were assigne, to three groups so that equal 
groups vmrm formed numerically and in average test performance. 
Group I received visual-motor training while waaring glasses 
reputed to enhance concentration. Group II received the same 
visual-motor training. oup III served as a control group that 
received normal daily acJvity undertaken by first-grade children 
enrolled in a public school. 

The period of visual-motor training included 30 sessions of 
twenty minutes each in which a teacher worked with 2 children. 
The sessions were held once daily, Monday through Friday. In 
addition to the pre-testing (Ti) the tests were administered at 
the mid-point of training (r2 after 15 sessions), at the end of 
training (T3 after 30 sessions), and 8 waeks after the culmin- 
ation of training (Ti») , The measures analyzed by an analysis of 
variance treatment by groups design included the total score on 
the Purd\»m test» the 5 subtest areas of the Purdue test and a 
modified score on the Van Orden Stereoscope. 

Conclusions: The following results were significant at the .01 
level : 

!• Significent Improvement wes noted between Tt , T2 and T3 
for the experimental groups (Gt and G2) on the total 
score of the Purdue Test. No difference existed between 
Tt and Ti*. 

2. Significant improvement wes recorded between T^ and T2 for 
the experimental groups (G| and G2) on balance and posture, 
body Image and differentiation, and perceptual -motor match. 
No differences existed between T« and J^. 

3. Significant Improvement for the total sample was recorded 
between T^ and Tj on ocular control. 

Significant Improvement for the total sample was noted 
between T^ and Tj on form perception. 
5. Significant Improvement for the total senile was recorded 
between T^ and T^^ on the Van Orden. 



B. Robert CarUon 
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THE EFFECT OF INSTRUCTION AND PRACTICE ON THROWING ABILITV OF 
PRIMARY GRADE CHILDREN. Hubert A. Hoffman. University of South 
Florida. 

The primary purpose of this study was to determine If Instruc- 
tion and practice Improve the throwing ability of primary grade 
children above that which could be expected due to maturation and 
playing traditional throwl.ig games. First-, second-, and third- 
grade boys and girls In two classes at each grade level were 
assigned randomly to grade level groups. The groups were 
assigned randomly to treatments (experimental and control). Pre- 
ceding, and at the end of a six-week experimental period, 
criterion tests were administered to all subjects, A tennis ball 
throw for distance and a tennis ball accuracy throw were the 
criterion measures of throwing ability. All subjects had a dally 
30-mlnute physical education class. Experimental groups received 
group and Individual instruction on throwing and continuous 
practice in throwing. Control groups received no throwing 
instruction but played traditional throwing games. The primary 
statistical procedure was a Type I Analysis of Variance of the 
criterion measures to determine the significance of the treatment 
effects. Experimental group first-grade girls Improvea signi- 
ficantly over the control group on the accuracy and distance 
tests. Experimental group second-grade boys improved signi- 
ficantly over the control group on the distance test. There were 
no significant differences in favor of the control groups. In 
the remaining cases there were no differences in the effects of 
the two treatments. Practice and instruction on the one-hand 
overhand throw yielded greater gains In throwing for accuracy and 
distance than Just playing throwing games. The girls In this 
study Improved more than boys from participation In ball throwing 
experiences. 

This study was completed as a doctoral dissertation at 
Indiana University, Bloomlngton, Indiana, with Dr. Evelyn A. 
Davles as the advisor. 



Hubert A. Hoffman 
College of Education 
y'}i:y?''*i?y^9^ So^th glorlda 



Tampa, Florida 

Aprr I A, 1971 
3:30 p.m. 

57 



AN INVESTIGATION OF SELECTED FACTORS RELATED TO CONSISTENTLY 
REPRODUCING A SPECIFIED VELOCITY OF A PROJECTILE IN THREE 
DIMENSIONAL SPACE. Trent E. Gabert , University of Oklahoma. 



The purpose of the Investigation was to determine the 
relationship of selected variables to the ability to repeat 
an overarm baseball throw at a specified velocity in three- 
dimensional space. The selected variables included: age, 
level of velocity, elements of velocity (time and angle of 
projection), and factors such as height, weight, and pre- 
vious experience. Twenty male students of each age group — 
9, 10, 11, 12, and 13 years of age — were randomly chosen 
as subjects for this study. The task for each subject was 
fifteen trials of attempting to reproduce his own perceived 
one-half maxlmun. velocity of an overarm baseball throw. The 
throw was performed over a thirty-foot distance, but the ve- 
locity measurements were determined as the object moved over 
a one-meter distance of t hree-d Imens ional space . The t Ime 
measurement was determined through use of a photomul t ipller 
tube velocimeter. The results, obtained through regression 
analysis and analysis of variance techniques, suggested tlwit 
maturity level with respect to tlie ability to consistently 
reproduce a specified velocity does not change during the 
age range of nine to thirteen yenr old subjects. The maximum 
ve loclty level and the perceived one-hal f velocity level at 
which a person was performing seemed related to the ability 
to consistently reproduce a specified velocity of an overarm 
throw. The lower the maximum and perceived one-half velocity 
levels, the greater was the ability to consistently reproduce 
a specified velocity. The ability to consistently reproduce 
a specified velocity was not Influenced by height, weight, or 
previous experience of the individual. 



Trent E. Gabert 
University of Oklahoma 
Norman, Oklahoma 73069 
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COINCIDENCE-ANIICIPATION BEHAVIOR IN CHILDREN. ^ Robert E. 
Stadulls, Mankato State College, Mankato, Minnesota. 

In many physical activities and sports, accurate interception 
of a moving object (as a ball) is required for success or pro- 
ficiency. The interception of the moving object has been termed 
"coincidence-anticipation." This study was designed to investi- 
gate the ability of children (7, 9 & 11 years old) to respond 
accurately in a laboratory coincidence-anticipation task. The 
four experimental variables examined were age, sex, pra^^ 
and rate of speed of the stimulus obiert ^ idenc* 

anticipation task employed consisted * »^ # respons. 

key at the same time that a ba I prope r- ^nrnn lute .nt*r 
sec ted a designated position ch* hut* ~ ^^cuir^ \ th< 
difference between the bal ! travel tinw M%d tht hild's estima- 
tion of the travel time. Analysis of the data indicated that 
eleven year olds were more accurate than nine or seven year 
olds, but only at the two slow rates. However, seven year 01^"^ 
were most accurate at the fastest rate when i omparf d t(> th^ 
other rates. It seemed plauslkl* to sugsest that younger 
children would learn certain b^l l sk H 1 s more quickly It balls 
were propelled at relatively faster rates than at slowei rates. 




^This study was conducted In partial fulfillment of the 
requirements for the Ed.D. degree at Teachers College, Columbia 
University, under the direction of A. M. Gentile. 

Robert E. Stadulis 
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. ... Mankato, Minnesota 56001 
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A REGIONAL COMPARISON OF THE PHYSICAL GROWTH OF BOYS ANO GIRLS 
DURING INFANCY AHD CHILOHOOO. John L. Haubenstricker , Michigan 
State University; Vern Saefeldt, University of Wisconsin; 
Conrad D. Mline, University of Wester^ Ontario, 

The ewTfOW ^ this invest* get ion nes to compare the growth 
cf cQe^^'puy ery teys and girls from 2 through 12 years of age 
«ith tHe^ o'^ £^i>#ren several decades ago. Children enrolled 
In the *^T» iH—rice Study at Michigan State University 

(1968-i^K)/ Mere Qfl«p0r«d with children in the Brush Foundation 
Study at Western rieegrwe University (I9?l-I94' ^ and the Child 
Research Council (1929-196^) in measures^ M eei^t, standing 
height, sitting heiqlit, acromial breadth, cristal breadth^ arm 
length, forearm length, and sitting height/stature ratio. The 
children represented similarly selected samples of the Lansing, 
Michigan; Cleveland, Ohio; and Denver, Coloredo areas. The 
samples also reflected similar socio-ecofW)mic levels. Means 
and standard deviations were calculated M end age on each 
of the seven variables for the Lansing children. Similar data 
for the Cleveland cnildren were obtained from the Brush 
Foundation Study report by Simmons in the Monographs of the 
Society for Research in Chi Id Development ivoiume Data 
from the Chi Id Research Council, Denver were provided through 
the courtesy of Dr. Robert McCammon, Director. The mixed 
longitudinal data on 379 Lansing children and 999 Cleveland 
children were presented cross«sectional ly. Data on the Denver 
Sample were presented longitudinally on 62 boys and 62 girls. 
In general, boys and girls in the Greater Cleveland area were 
found to be heavier, taller (standing and sitting) and had 
greater hip-widths at all age levels than boys and girls in 
the Lansing and Denver studies. However, Lansing children were 
found to have longer arms and forearms at all age levels 
studied and for both sexes, ^k> notable differences for sex 
and age level were evident in the bi-acromial breadths of the 
three groups. 




John L. Haubenstricker 
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LONH.ITIDINAL TRKNDS IN MOTOR PKRFORMANCK OF CHILDRKN Conrad 
Mllno, rnivorslty of WVstorn Ontario; VVrn S. .,f cldl I niv.rsitv 
of Uisconsln; John HaubcnstrlcWr , Michigan Stat. I'niv.rsity. ' 

This study investigated longitudinal data .xpr.sstd in cross- 
sictional form of performance, changes of selected motor items ot 
boys and girls from ag. 5 through 11 ye.ars. The ori^^inal sample' 
in January 1968 was comprised of 110 children (55 boys and 55 
girls). Kach subse.quent summer approximately 35 kindergarten 
children wen. added bringing the present enrollment to 291 (160 
boys and 131 girls). Semi-annual measurements were made on the 
following motor performance items: bent arm hang, thirtv-yard 
dash, sit and reach, Jump and reach, agility shuttle run' 
standing long Jump and the 400 foot shuttle run. Longitudinal 
performance curves, based upon the mean score for each age group 
were plotted for each motor performance item semi-annually from 
age 5 through U years. Separate curves for bovs and girls were 
constructed. Motor performance scores generally indicated an 
improvement with successive years for both sexes in all items 
with the exception of sit and reach. This flexibility score for 
Sir.s seemed to fluctuate about a mean level whereas the scores 
for boys tended to exhibit a negative effect after the age of 
7, years. Overall, the sexes were closelv matched in 
performance at each age with several notable exceptions. In the 
thirty-yard dash boys were faster after the age of 9>, years 
Boys out performed girls in the standing long Jump as well Is 
the jump and reach except at age 9"^ years. In the 400 foot 
shuttle run girls had superior performances until the age 8' 
years. (.iris were markedly superior in the sit and reach except 

^f'.Lr ' ^^"^ ^^8her score values. There was 

little diff^Tence in the agility run between the sexes although 
the boys had higher mean values. The flexed arm hang 
demonstrated the largest sex differences with the boys showing 
greater performance after (>h years of age. These findings were 
compared to and were consistent with earlier reported studies by 
Keogh and Hanson where appropriate comparisons could be made 
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LONGITUDINAL ANALYSES OF SKINFOLD MEASURES AS RELATED TO 
SELECTED PHYSICAL TESTS FOR BOYS TWELVE THROUGH SEVENTEEN YEARS 
OF AGE. H. Harrison Clarke. University of Oregon; I. Barrymore 
Ward, Laurent i an University. 

The purposes of this study were to determine the inter-age 
consistency of skinfold measures for the same boys from twelve 
through seventeen years of age; and to show the relationship 
between the amounts of skinfold and tests of maturity, physique 
type, body size, gross and relative strengths, muscular endur- 
ance and motor ability of these ages. One hundred and thirteen 
boys, twelve years of age were the subjects uti V«zed in this 
study. These boys were followed longitudinally to seventeen 
years of age. Skinfold measures were taken at three sites, 
triceps, sub-scapular and lateral abdomen. The sum of these 
measures represented the skinfold total and consisted the 
criterion measure for this study. Inter-age zero-order 
correlations for each of the skinfolds and for the total of 
these skinfolds were significant well beyond the .01 level. 
Almost without exception, the highest inter-age correlations 
occurred for adjacent ages, twelve to thirteen, thirteen to 
fourteen, to seventeen years. The highest zero-order 
correlations with skinfold total were found for endomorphy, 
ectomorphy, and weight. The correlations with Rogers' Arm 
Strength Score, Rogers' Physical Fitness Index and the standing 
broad jump were negative, and significant at all ages. The 
zero-order correlations between skinfold total and endomorphy 
were higher than multiple correlations computed with other 
independent variables at all ages except seventeen years. With 
endomorphy exc Tided, the same independent variables of weight, 
height, and Rogers* Arm Strength Score produced high multiple 
correlations. The results indicated a significant relationship 
existed between the total amount of skinfold and performance in 
physical tests. 



\ 
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LOMCiniDlMAL MALnit OT m ttUTlOMMlPt IIITNIV MUWtU Of 

msoiuLiTY km KwaK Tmi tgAtoMt am rartiCAt vabunxs 

FUB MVf AGSf WtUI TO fUfBirrBH YUM. Rru c L. Noim. 
Unl^ralty of VUCoria. 

Th# Btu4y was co^4uctrd |Mirt of ihe Urnvr Nt4foril toys 
Growth ttu4y ^Irecivd by Dr N. lUrrlton Clarke, five p«rai>n- 

• lily Bmd cm1v« phyaicAl ivaia «#«re A^aiinifiCerod to iwn indcfMrn 
4t%t trowpa of 71 and 64 boys, for all variables, cMcopi 1H« 
D«v|4mmi MJvcCIv* Clwck List, product moment corrc lai ions Mr* 
co«pytc4, Bn4 Ch# .0) level «cro«»cod for aiipii ficancc. In B44i' 
tiofi, cocfflclMt #^lval»fita for correlaciotia b«cwoM Cb« —mm 
variabl«« Mr« coaipyco^ •nd tH« diffvrMcea CeaCod for ainnlfi- 
cAficr. NrcMta ^ atroowfic ubloa Mro 4ov«lopo4 for •olrcled 
•4jocilv«a ffM r»t« ftovNtM A4j«cC|vo CMck Use to ^nfminw 
coMOlaCMcy of f^mmwm^ bocwM tlio a^Jociivv ac 4ifTorOfii 

All nlM CMroUciMS #tecalM4 f#f Clio cm Im^Icos of cho 
CMtll ••cUl MMvlMr Trmtf lii4o« ac 4iff«rMic sgoa Mrv 

• lipilfUonc; cImm rMgo^ boiMOon .TfS ao^ .710. for Clio ocaloa 
of cHo C«f«l., 91 of 108 corrtUclMo, or 17 forcMt Mr« oiani- 
flcMC. llaAUr CMoioiOMy mo foiMi4 for roo^onMo Co Clio 
•olocto^ o^Joccivooi liii^Moc ^rco<ii«i9 onrooaMC boCMoo ogvo 
rAiigo4 boiMon 91.4 oii4 M.4 imw Clio otfjoccivo. $tmpi4. U«o 
conolotoMy MO foiNitf for clio Comll KrMMl Mocoaco islloc •m4 
cho iMiMtcrlc QMftCioMftir«; cotr«UciMo wmm^ boCM#fi •.07* 

.749 for cIm Mlloc aM .fM •m4 .4)7 for cW QMociMMlrf. 
t^UciMfllilM boCMOo Mm MriOMO MrMMlicy tooco m4 tlirir 
OMb-ocoloo Mrl«4 CMoi4«r«bly. il^oc corraUciooo Mro ibo 
iiiMro« rol«clo««blM toCMOo cbo ^ooICIm mmd oogociM io^ico « 
of cbo CoMll toclol totovloor TrM^ Imd^u. cboo# fmm4 boCMoo 

• W •m4 -.105. liaiUrly. 0OMr«l bl#i ioiorroUciMobi^o Mro 
foMd boCMM M«loo of tbo C«f.l«, M% of 9IS c#rroUcioM or ^1 
^rcoiiCt Mro olpilflcMC. HI#io«c corr#Uciooo Mro foM4 oc 
tbo ol^«c •Bt of coocioft. Mboo ■•cooff Icionc o^lMlooco of 
corraUciooo MtB Cooco4, fov dlfioro^coo Mr« •igpificMC. 

fov coAolaiMC r«UcioMlilM imm4 boiMM cbo ^rooiul- 

icy mmd fliy«U«l cooco. ilf^oc corrolaciooo Mr« obcoloo^ bo- 
iMo«i cbo iiOii0ClM imSmu of cbo Boclal BotovlOMr JwmU A cbo 
f.f%l. oCiiMioft bfM^ )Mir of ##4 •.^}7 r«Of tiMly. 

lilion ffOBf f icl«f«t ooolMloiiCo of corroUclooo Mro co«Mfo^t 

• ImoC mm mo OttAlfUMC. 
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HDIOR PtKFORMANCL AND SCHOI-ASllC IRhNUS OF MhUKORU bi)YS AS RKUT- 
Li> lO Wtl^tl-CRlD FINDINGS. Ri>b«?rv W. CrtM>nlngt*r. 



Furpugy . H. HArr •.on Clarke's Lcl«fbrati-d MtfUford data (1936* 
^"i) verr rctro»p«Gtively examined fc>r po^idblt.' relationships 
i rw^en pc»i»wrt ktr«''«th, «fn<luranc«?t and acaUtftnlc achlcvtfintfnt, on 
t\%: i n«* hand ...tJ th« quality ot ^iiyiilcal growth aa d«ft«*rTnlnod 
ii^m Wetdml Grid rttlngt on thv othi*r. Procedure, Altlioufh thi' 
yj boya had bean incluJad In many prvvloua r«fporta, this wa» th«* 
first tlM that thtfir ann^l grovth data (ht.,wt.) v«r« plotted 
on Individual UVtsaJ Grlda, which yield«fd polnt*««tlnatt^a of alzi* 
ileviel) and physique (cttanncl) aa veil aa interval aatlmattfa of 
direction (channel course) and speed (auxodrmlc progress) wtilch 
were transforwed Into over-sU quality rating* (satisfactory/ 
unsatisfactory) depending on the degree of accordance with the 
grid rule: within channel progress at one level/ utonth* !*^tor 
performance in tasts of endurance* power* and strength was also 
evaluated at corresponding annual Intervals. Light to 11 yesr 
trenda of growth and ^rforwance were coapsred graphically and by 
afF>'^>'^A^« ststistical analysas (ragressions* anovs* etc.) on an 
individual but also sub*group basis. Msults . The Nedford group 
aa a whole was ramarkably frae from growth failure (less than 252 
aa compared with the c j — o nly observed 31X); there waa no boy 
with serioua growth failure* so that tha influence of unaccept- 
able growth waa not reflacted in the avaragas aa clearly as In 
individual caaaa. lystematlc analysis of trends for left grip 
and cable- ianaion strength* Kofars* Fri* bar dipa, and standing 
broad imp indicated an aaaociation betwean satisfactory grovm 
on the oM hand and good or sum^'^o'' notor perfor«anc«' un the 
other. Unaatisfactory growth vaa regularly accosipenled by 
inferior test scoras evan though differences did not always reach 
the usual signilicance lavals. In boys naiched for sise* grip 
Md c^Ia*ianaion strangth ware greater among tha madium and 
slam4ar than among tha stocky and obase typos, iody sUe (level) 
waa mora cloaaly ralatad to porformonce than waa age. Imall 
samgle variability abacured the Van Idan-Mofimod affacts of poor 
growth on acadamtc achiavemant. A priori in tha absence of C.F. 
f\o affect on parformamca could be enacted* and little waa found, 
fut othefviaa, whan growth Is ut*to*par in direction and speed* 
aa in tha Nodford boys* so* too* is ni>tor porformonce as judged 
hy «oniamforary tronda. imall sub-sample nui^ers wera also s 
limltiag factar ia final results. A major conclualont to over- 
look a boy*s growth* physiqua* body slta* and spoed of devel >p- 
mant is lo igmoro tha foundation of his physical as well as of 
his acodamic performance. 

gobort U. Cruonlngor 
Dojiartment of fhyslcal i-dui^atlon 
Oberlin College 
Oberlln* Ohio ^4074 



AN ELECTR0MY()GR/\PH1C STUDY OF THE EFFHCT OF PARTICIPATION IN THKEF 
SELECTED GROSS MOTOR ACTIVITIES ON RESIDUAI. NtUROML'SCLI AR TI NS ION. 
Loretta T. LeB.ito, The Tex;is Woman's Lniversilv. 

The present inves t Ir.U ii>n eniaileU a sHiylv ^ f sixtv wonu n 
enrolled at the Texas Woman's Unlvfrsitv during, the sprinv, sinis- 
ter, 1969-1970, to determine tlie effeit ot p.tr t i e I pa t i dm in li^lit, 
moderate, and heavy levels i>f ^ross motor artiviiy upon residal 
neuromuscular tenaion as measured by quaatitative eliu t romvuvT iphv. 
The recreational activities selected ft>r the purf^ose of the studv 
were btn^rlinR, swlnnninK, and mtidern dance. K lect romyo^raph i c ti*cii- 
niques were used to measure the amount of residual tension ir the 
biceps brachii and rectus fem»»rls muscles before, during, and 
after an experimental period »>f nine weeks participation in the 
selected activities t>f a required physical education pro^jrain. 

A research design of four p roups was emf»l(>yed. Each ^',roup was 
comprised of fifteen college women, designated as a li^ht level 
exercise group^ which was a bowling, class, a moderate level exer- 
cise KToup, which was a swinvninK class, a h*Mvy level ext rclse 
^roup. which was a modern dance class, and a control uroup, sub* 
jrcta participating In no organ i led program of physical artivity. 
Lottery nethodn were used to select the specific class of biiuling. 
AwiMlngt and mode^^n dance, and the subjects to participate in 
each of the f^roupii. 

Data were collected thr»>ugh the administ rat ii>n of ;i pre-test, 
mld-polnt test, and poat-test. A Newpi>rt l.abi»ratories Intejjratin^ 
Bioelectric Monitor coupled with an electronic ct>unter was used 
fi>r EMC obaervatlons taken appn>ximatelv one ht>ur after partit i- 
patioii, repeated six hi^urs later, and after twentv-four lio»irs ilur- 
ing the initial and final testing: perl*>dH, and app rox inate I v une 
hour after participation during the mid-point testing period. 
AnalvaiM of variance, a two factor mixed design «»t r4*peated m4«a- 
Kures for ore facti>r, and Duncan's Mulfiplf Range Test comprisi'd 
the basic analytical procedures. 

The finding* revealed that there was no k i i f i « .m t dillerirue 
between the groups on .ill measurenents takeo. Onlv on the mea- 
r.urements *>f the bicepa brachii taken approximatel v one hour ifti'r 
participation In the activity did the attivitv gn>upH iff.mp.e sig- 
nlflcantlv in tension levels from the initial ti» final ffst. A 
Runs Test Indicates that the ci>ns latent trend i>f the acilvliv 
groups to lower the residual tension after part i i i nat i oti is sig- 
nificant (.OJ). Biised upon the results 4»f the ••tudv, it was * on- 
duded that the participation in retreational a(tivlHM<4 of 
howling, swimming, And modem dann ol a required phv«4cal edu- 
cation program for nine weeks does not s i gn i f i t ant 1 v louer resid- 
ual tension bevond a whi>rt trin ii4>rv perit>d« 

Loretta T> l^feato 
Dept . rhvs ital I'diM at ion 
McNeese State Tnivcrsllv 
Lake Oi.ii les. l .i. 70^^)* 
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AN ELECTROMYOGRAPHIC 5TUDY OF BALLISTIC MOVEMENT IN THE 
TENNIS FHREHAND DRIVE. Jean P. Anderson, Michigan State 
University. 



The purpose of this study was to investigate the 
muscular activity in the tennis forehand drive to de- 
termine if the muscle action potential of selected mus- 
cles gives an indication of either ballistic movement 
or vsrying degrees of ballibtic movement in highly 
skilled and in less<?r skilled individuals. The data 
for this study mss obtsined from nine women subjects 
three of whom were assigned to each of three skill 
Ibw-^lSf beginner, aversge, snd highly skilled. Tmo 
methods ^f dsts collection , electromyogrsphy snd cine- 
mstogrsphy, wi*re used to determine muscle action poten- 
tials of eight muscles or muscle parts in sddition to 
the velocity of the tennis forehand drive from begin- 
ning of forwsrd srm swing to point of bsll contsct. 
Ths muscles investigsted werat snicrior deltoid, biceps 
brschi: long snd short hesds^ brschislis, corscobrschi* 
si is, peetorslis msjor, snd triceps brschii latersl snd 
lonq hesds. Csch subjsct executed five trisls foi f^sch 
muscle tested giving s totsl of 40 trisls per subject. 
All trisls were per for mad with the use of s st roke de- 
veloper to insure consistsncy snd st snds rdi zst ion of 
ssch stroks. Simultsnsous slsctromyogrsphic snd cine- 
mstogrsphic rscords of esch trisl wers snslyzed for 
evidence of dscrsssad musculsr sctivity prior to bsll 
contsct snd determinstion of vslocity for forwsrd srm 
swing, Oscrssse in musculsr sctivity wss determined 
by cslculsting ths slops of ths lins of dscresse in 
sctivity. Thars is consistsncy of muscls sctivity in 
sversge snd highly skillsd subjscts ^ndic sting s well 
dsvelepsd stroks pattern. Bstwssn subjscts snd skill 
Isvsls thsrs is s grsst vsristion in muscls sctivity 
prscluding sny ovsrsll snalysls of muscls involvement. 
Bsllistic movsmsnt ss defined doss not sppesr in the 
tennis forshsnd drivs. Cfficisncy of ths mors skillsd 
plsysrs rssults from s dscrssss in musculsr sctivity 
rsther thsn s complsts sbssncs of musculsr tension, 
Thsrs doss not sppssr to bs s dirsct relstienship bs* 
twssn ineresssd vslocity snd grsster dscresse in muscu* 
Isr sctivity* Slops of ths lins of decrssse in muscle 
action potsntisl providss s qusntitstive maaaure for 
ths svslustion of ths slectromyogrsm* 

Jssn P. Andsrson 

Physicsl Educstion Department 

Michi9an State Univaraity 

. Caat tanaing^ Michigan 4«l2a 
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ELECTROMYOGRAPHIC ANALYSIS OF A MOTOR-LEARNING TASK. Garland 
O'Qulnn, Penniylvanla State Unlveralty. 



Although the electronyographlc record haa been ahown to be 
linearly related to laometrlc tenalon there la reaaon to believe 
that aklll level, anxl«ty due to conpetltlon, and extent of 
progreaa through the learnln:; proceaa can alao affect the amount 
of muacle activity uaed In a given laometrlc tenalon requirement. 

In order to examine the relationship between aklll In 
maintaining an laometrlc tenalon level and the aaaoclated muacle 
activity, a tenalon^tracklng task was devised. The task was 
conatructed so as to require subjects to accurately match a 
f^lven laometrlc tension. If subjects matched the force which a 
mechanical arm placed tipon their forearm with an exactly equal 
force In the opposite direction then no movement would occur. At 
one second Intervals the direction of the force exerted upon the 
subject by the mechanical arm alternated from extension to 
flexion. Any difference between the force exerted by the subject 
and the force exerted by the mechanical arm resulted In movement 
which was measured for an error score. The levels of force 
exerted upon a subject reoMlned constant throuf^hout the experl* 
ment and «fere set at lOZ of the maxlsMim capacity of the muacle 
group which was to oppose them. 

An electroayosraphlc record was taken from surface elec* 
trodes on both the forearm flexor and extensor groups. By 
Inte'jratlon techniques a value for the level of activity In 
each muscle group was obtained. 

Skill level was found to be significantly correlated with 
ENS activity In 13 of the 17 subjects tested. In 11 of these 13 
subjects activity In the prime mover correlated with skill rnd 
In 10 of the 13 subjects activity In the antagonist correlated 
with skill. 

These findings suggest that skill level (or amount of 
experience, which closely parallels skill level) may be an 
Important factor In determliilni{ the total amount of muscle 
activity which the subject will use to accomplish a given task. 
Further research suiy serve to differentiate that auscle activity 
which Is dite to anxiety and psychological factors frcxn that 
muscle activity which is due to the biomtchanical requirements 
of the task* 



Carland O'Quinn 
Biomechanics Laboratory 
Penney Ivenia State University 
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EUCTROHYOGKAPHIC STUDY OF FATIGUE OF THE BICEPS BRACHII AND 
BRACHIORADIALIS DURING SUSTAINED MAXIMAL VOLUNTARY CONTRACTION. 
Robert N. Atb«riiold, Slippery Rock State CollcM- 

It thm purpose of this study to lfi¥«atlgoto tho cffocta 
of locol maculor fotlRue upon tho octlon potentials recorded 
fro« the biceps brechii and brechioredielis during e mxImI 
iaoMtric elbov flexion task when the elbow wee positioned et 
the enffles of 4S» end 170 degrees* The changes which 

occurred in the elect roMyogreas during deveJ^pMnt of fstiftue 
end the influence of miecle length upon these chmges were 
studied. A two-minute MXiael isoMtric contrection wee per- 
forMd et eech of the elbow angles by eech of the 31 subjects. 
The force, Maaured by a load cell, and the action potentiela, 
Mnitored by aurfece alectrodea. ware aimltaneoualy recorded. 
The records were acored et equally apeced intervela, utiliiing 
the planiMtry technique for the electricel activity. The 
effect of induead fiiaacular fatigue upon the force exerted by 
the Maclea and the EMC recorded fron the maclea during the 
Mintenance of e mxImI voluntery contrection was one of de- 
creaaa, regerdleaa of thm Miacle length. While the tendency 
to decreaae waa not affected by the miacle length, the ahapea 
of the extinction curvaa appeared to very with the length of 
the contracting Buacla. Muacle length # in turn, eppeered to 
influence the Mgnitudae of the force and CHC Maaurea. The 
greater the Mgnitude of a veriable at the beginning of the 
auateined contraction, the ataepf*- the elope of the extinction 
curve. Furtherwre, e wre coup curve waa required to 
deacribe the change of electrical ectivity when the initiel 



*The computer tiM for thia project waa Mda eveileble 
through the fecilitiea of the Computer Science Center of the 
Univeraity of Maryland. 
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KINOIATIC ASrCCTS Of OVUUIIN TIVOVIIIG SKIU III AODLT NOi. Ahm 



Tht pur^M of thU study ma to lnv«atlt«t« klMMtlc aapacta 
(dlaplMMtfitt volMlty^ Mtf MMUratlM) of tlw ovoran ttirov 
prfat— < by aklUad am. 

{{fSllHn* Tha fiva faataat rUat-handad thromra (axcludli^ 
plteKara) vara aalaatad trmm a unl^ralty varalty baaatell taaa 
and vara phota«raphad parfonilM thraa trlata af a MilMa valac- 
Ity avarara thraw. Initial tell valaaltlaa rai^ad fraai 110 ta 
123 ft/mm. Thna 16 Kadak Clai-Sfaalat aawraa» o^aratliic 
at 64 fraaaa/aact vara uaad f raaard alaal t anaaiMly tHa alda» 
raar» and avatfcaa d vlava af aaah tlirav. Ona trial nf aaah aiab- 
Jaat naa aalaatad far analyala. Tlia teala aaaauraa aanalatad mi 
x» y» and a aaardlaataa mt tha tell*a pnaltlaa In aaali flln frMa 
^lag tlM aac praaadli^ ralaaaa and Innadlataly fnllavli^ 
fl90m. mm thaaa naaanmat tha tliraa«dlnanalanal diaplaaa- 
nant» iralaalty* and aaaalarntlan nf tlia tell In aM66 wra datar- 
ninad* a daaarlptlva analyala waa tlian undartaton nf tto Jnint 
aat lana irtilaii aaan rr ad and vam aaaaalaaad vltli tte diaplaaanant 
and maultant valaalty nf tte tell prlnr tn and at ralnaaa. 

(1) KatSnat pteaaa nf rapid aaaalaratlan and daaalaratlan nf tte 
tell praaadad final aaaalaratlan nf tte tell tnwrd ralnaaa 
In all fivn aahjnata. In tte te'laf tlna Intarval nf .07 ta 
•12 ■■Banda tefnra ralanaa* all a«*Jaata aaaalaratad tte tell 
fran a valaalty nf laaa tten 20 ft/aaa tn tte valnalty naaa- 
arad at ralaaaa« 

(2) Tte aarly Inatanaa In raaultanf tell valaalty aaanrrad aa tte 
rlfte atenldar aMaacad and laterally rntatad tn nava tte 
tell apwa i d In Ita teatovlnt* Tte aaHaatnant daarnaaa In 
tell valaalty* during uHlah tina tte tell li«tad telafly te- 
hlnd tte hand and ahauldara* uaa aaaaalntad with tte In- 
^raaaad apaad nf fnrunrd trunk rntatlan and ateuldar lataral 
rMatlan vlth tte alhav flanad 60 dagrana. Tte an-iali« hut 
daaalaratlno faniard trunk ratatlan. and tte jnInt aatlana nf 
rlfht alhav antanalan. ahauldar nadlal rntntlan. and faraarn 
pranatlan aantrlhutad ta tte final aaaalaratlan nf tte tell 
durinf tte .07 tn .12 a a o anda tefara ralaaaa. 



Anna Atuatnr 
Oapt. af Phyalaal Cdua. far 
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MULTIPLE CHOICE RBACTIOH TIKB AND MOVmBTT TIME DURHIG 
FffifSICAL 8XIRTI0II. Stuart L«vitt> Brooklyn College; Bernard 
Gutint TMcbers College, Columbia Univeraity. 



Purpoae , This study examined the effect of treadmill vralKing 
at various heart rates (HHs) on laultiple choice reaction time 
(KT) and movement time (MT). 

Procediure . twenty male college students received 2^ rt 
practice trials and then walked on a treadmill at speeds and 
grades which were adjusted to Keep their KRs at the predeter* 
mined levels of 8O-90 (standing still)* 11^, IU3 or 173 beats 
per minute (bpm). It took no longer than 2,3 minutes for the 
Ss to reach the specified levels and the RT trials began after 
a total of 6 mimites of walking. The order of treatments was 
randoBii;:ed for each S. While walkings the S reacted to one of 
3 lights by raising Cis finger from one button and pressing 
down the button corresponding to the light stimulus. Itie time 
between the stimulus and the release of the first button was 
HT. For 10 of the Ss the time frca the release of the first 
button to the depression of the next button (Mt) vas recorded. 
Results . Treatments x subjects analyses of variance for both 
RT and MT revealed significant F ratios. Trend analysis 
indicated a significant cunrilinear relationahip between HR 
and $«ehoice KT» with optimal perfonsance at a HR of 113 bpm 
and vorst perfonance at 173 bom. This supported the 
hypothesis of an inverted U-shaped relationship between 
exerciae-induced activation and choice RT. On the other hand, 
MT improved linearly with increases in HR, with optimal 
performance d«onstrated at a HR of 173 ^pn» 
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THE OLYMPIC GAMES AFTER VARA7.TAD AND BEFORE COUBERTIN. 
Richard !)• Mandell, University of South Carolina 



The sentimental regard for the ancient Olympic O.jmes did 
not spring suddenly to life in the 1890*s. From the I.ntin 
Olympias various words derived from the site, the four-year 
period and the (Icimes passed into all the European Innguaj^es. 
Shakespeare mentioned the Olympic O.imes in two of his plnys; 
Milton referred to "The Olympian Games** in Paradise Ipst . 
In the early seventeenth century Robert Dover established a 
long series of "Olympick Games" at his estate in the Cols- 
wolds. For UO years Dr. W. P. Brookes in the later nine- 
teenth century staged athletic festivals on some ''Olympian 
Fields" in Shropshire. The great German archaeologist, 
Ernst Curtius (lsm-1896) , proposed a revival of the ancient 
Greek athletic festival. The modern Greeks themselves had 
ambitious athletic meets in Athens first in 1859 and several 
times afterwards that they called Olympic Games. Classical 
sentimentality was a leitmotif of cultural life in the nine- 
teenth century. This, plus strong trends favoring sport and 
internationalism, suggest that polyglot sporting festivals 
would have come about 8af.iehow and that they very likely 
would have been called Olympic Games. Still, the modern 
Olympiads took and held certain forms due to Baron Pierre de 
Coubertin^s domination of the International Olympic Commit- 
tee. 



Richard D. Mandell 
Department of History 
University of South Carolina 
Columbia, South Carolina 29208 
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A ::TUrjY OF AMATEURISM IN SPORTS. Eugene A. Glader, Bethel 
College , 



The purposes of this study were to (l) identify the basic 
purposes and distinctions of amateurism in sports during its 
development and currently, (2) identify some problems in apply- 
ing the current definitions of amateurism to contemporary soci- 
eties, and (3) suggest some solutions to the problems of ama- 
teurism thus identified. The problem was approached from an 
historical and philosophical perspective. The procedure used 
to collect the data and to fulfill the purposes of the study 
involved an extensive use of libraries, correspondence with 
numerous international and national amateur sports organiza- 
tions, and consultation with certain select ind* viduals . The 
historical approach to the problem included a review of the 
history of athletics in ancient Greece and of the development 
of sports and amateurism during the nineteenth and twentieth 
centuries. The development of contemporary amateurism in sports 
began slowly during the early part of the nineteenth century. 
With the growth of athletic interest during the second half of 
the nineteenth century amateur sports became a major category 
in athletic competition. The major purposes of amateurism as a 
category of sports have been to separate athletes on the basis 
of class or social position, athletes with various special ad- 
vantages, and athletes with diverse motives. Four of the major 
problems involving amateurism in sports relate to (1) restric- 
tions on the amount of time which an athlete can spent] in 
practice and competition, (2) restrictions on the opportunity 
to capitalize on one's athletic ability, (3) attempts to deter- 
mine the motives of people who participate in athletics, and 
(^) the inequality of opportunity within contemporary amateur 
sports. Underlying these problems is the major problem--the 
prevalence of hypocrisy and deceit. These problems arise par- 
tially from the fact that amateur sports organizations have 
defined amateurism with a "sport** emphasis, but are conducting 
and promoting competition with an **athletic** emphasis. The 
major proposal made in this study as a solution to the amount 
of problems of amateurism was that restrictions on the amount 
of time spent in practice and competition should be eliminated 
and categories of competition should be established on the 
basis of skill. 
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An EXPLICATION OF THF ROLK OF AES'^HrT^T^ VALUK T^I AMF^T^A'I 
PHYSICAL KD^JCATIOn: A ^nnCK^IAL AriALY^Tf of PHY:^T^AL^T)^Tr>A^TO*: 
LI^^7?ATTmF. r^odrer f^. ^ickard, :^tan^ord University. 

'Phe focus of this dissertation is upon the rolt^ wJiich 
aesthetic value has played in American physical education ^ror. 
l^f^5 to 1070. ?he Investiration seeks to de+^rr-.ine t]\o eVh and 
flow of aesthetic value thrcupih the yearr; o*" pro^e?r; 1 nnal 
development; and to identify and describe the chanf^er in the 
thinklnf' of American physical educators, as exprej^sed in their 
vrltln^^s, re^ardln*^ the role of aesthetic value in physical edu- 
cation. In order to identify the assertions, propositions, and 
observations physical educators have had about the a'^sthetic 
functions In physical education, statements have been selected 
from the literature If they referred directly to the aesthetic 
and/or artistic nature of physical education o. If they referred 
to the formal, expressive, or sense qualities of human movement 
as reflected In the ma.^nr views of the followinp' aestheticians : 
Cllve Bell and Ro*?er Fi^y, Susanna; Lanrer, Rudolph Arnheim and 
John Dewey. Source materials found in American physical educa- 
tion Journals, professional yearbooks, reports of conferences, 
convention proceedings and doctoral dissertations were used in 
this Investl^tlon to relate the chanp:es in aesthetic thou^'ht to 
the trends affectln^^ the development of American physical educa- 
tion as a profession. For the sake of clarity and continuity, 
the data collected from the source material has been presented 
chronoloj^lcally with emphasis driven to the topics of curriculum, 
teacher education and Implementation of theory into practice. 
Interest In the aesthetic qualities of human movement has never 
been of primary concern to the American physical education pro- 
fession. The primary ob.^ectlves of physical education throu^'h 
the years of professional development have been health and phy- 
sical fitness and the social and educational values derivedVrom 
the physical education experiences. Aesthetic value has had an 
ebb and flow In the development of the profession that is direct- 
ly related to the primary objectives of health and physical fit- 
ness and the social and educational values. 



AprI I 5, 1971 
3:45 p.m. 




^od^er r^. ^Ickard 

Behavioral Research Laboratories 

Box 577, Palo Alto, ^alif. nli?np 



73 



ATTITUDKS OF OME OKDCR Of CATHOLIC SISTEKS TCWAKD PHYSICAL 
EDUCATIOM AND THC» RELATICNSRIF TOIfARD LEISVFE-TIME ACTIVITIES. 
Phyllis A. H««v«nit Spalding CoIUgt. 

Sine* physical •ducation program in parochial achoola ar« 
of tan aub^atandard, tha wrltar dacldad to aaa if Chla vaa Cha 
raault of a nagatlva attltuda toward phyalcal aducatlon on tha 
part of tha Slatara oparatad tha achool. Ooa ordar of 
Siatara waa aalactad and all of tha Slatara ^o ifora involvad in 
aducatlon vara aant an attltuda <|uaationnaira. Tha ouaationnaira 
booklat waa coaipoaad of thraa parta: Part I waa davotad to 
backgromd InfofMtien aboat tha Siatar; Part II waa a chart to 
datanina laiaura^tlM activitiaa of tha Siatara; Part III waa 
tha attltuda quaatlomialra. Tha attltuda atatawanta wara atatla- 
tlcally analyaad by pareanta of raaponaaa, aa wall aa tha Chi- 
Squara Taat of Indapandanea . Whan tha lattar taat waa appllad, 
tha total group waa avaluatad by tha gaographlcal provlnoa which 
tha Siatar waa In and tha background variablaa fro» Part I. Tha 
avaluatlon of a Siatar 'a fonar phyalcal aducatlon claaa waa tha 
background varlabla which waa wat oftan algnlflcantly raUtad to 
tha nrtltttda raaponaaa. Tha chart of lalaura^tiM activltlaa waa 
analynad ualM pareanta. Tha data ravaalai^ that tha actlvltlaa 
momt fraquantly partlclpatad In wara ganarally thoaa of a aadan- 
tary natura. Tha actlvitlaa «4ilch tha faw#at nunbar of Slatara 
Indicatad wara aporta actlvltlaa. Tha aicituda acala waa than 
acorad ualng tha Likart tachniqua. Thaaa acoraa Indicatad that 
tha Slatara' attltudaa una noatly highly poaltlva or poaitiva» 
vith a faw Indicating that thay wara undacldad. Ho Slatara had 
nagatlva or atrongly nagatlipa acoraa. Tha Paaraon Product-Monant 
Mthod of corralatlan waa uaad to corralata tha acoraa for tha 
attltuda acala with tha nunbar of aporta activitiaa «Aiich tha 
Siatara indicatad that thay took part in. Significant ralatian- 
ahipa wara obtainad for four of tha aix provincaa and tha total 
group. Thia aana nathod of corralatita waa alao uaad to aaa if 
thara waa a ralatianahip ba t wa a n tha attltuda acala acoraa and 
tha varioua background vari^laa. Thia analyaia waa alao aval- 
uatad by provincaa and aignificant ralationahipa wara found for 
four of tha groupa whan thair avaluation of phyalcal aducatlon 
waa corralatad againat tha acora. Invaraa aignificant ralation- 
ahipa wara obaarvad for aova of tha groupa whan tha acoraa wara 
corralatad againat langth of tina in tha ordar » aducational 
background, and aga. 
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COMPARATIVE PERCEPTIONS OF TEACHER COMPETENCi: BY THK'.E GROUPS OF 
EDUCATORS. Mary Seymour ^wens, Texas Tech University. 



It was the purpose of this study to compare the perceptions 
of teacher competence within and among three groups of educators 
(classroom teachers, college supervisors and public school 
administrators) as measured by the interview scales of the 
Instrument for the Observation of Teaching Activities, known as 
IOTA. The total instrianent attempts to measure teacher comi 
tence as defined by the California definition described in six 
Roles of Teacher Competence , six respondents, two interview^ rs , 
and thirty recorders were randomly selected from all personnel 
who had completed at least one IOTA Workshop. Each respondent 
Was interviewed for 30 minutes using a structured type interview 
in which questions had been prepared previous to the interview. 
These interviews were video tap«»d and scored by 30 recorders 
trained in a common philosophy and in the use of the instrument. 
The recorders made factual notes from the video tapes from Ich 
they later identified the item on the instrument most nearl 
descriptive of what they saw and heard. These items were 
scrambled in order to avoid halo effect. A reliability coeffi- 
cient for each group of recorders and for the total of the three 
groups of recorders was calculated from the statistics generated 
by a three-way analysis of variance. Subsequently, main effects 
and interaction effects were tested for significance where 
appropriate. A two-way analysis of variance was then utilized 
to test for the significance of differences among the three 
groups of recorders and within each group of recorders and with- 
in all recorders on each individual scale. Finally, a one-way 
analysis of variance was utilized to evaluate differences among 
the mean scores recorded by the three groups of recorders on 
individual scales for each respondent. The major findings and 
conclusions of this study were as follows: (1) The reliability 
coefficients as determined by the three-way analysis of variance 
for each of the three grof-s and for the total [30] recorders 
indicated a difference in perception as follows: Administrators 
.773, Classroom Teachers .618, College Supervisors .952, Total 
[30] Recorders .961, (2) the interview, normally considered a 
qualitative tool, can be evaluated with quamtitative techniques, 
(3) administrators, classroom teachers, and college supervisors 
perceive many areas of teacher competence similarly, and (4) the 
IOTA Interview Scales differentiate among respondents in varying 
levels of teacher competence. 



Mary Seymour owens 

Women's Physical Education Dept. 

Texas Tech University 

Lubbock, Texas 794O0 



Aori I 5, 1971 
4:1^ n .rn. 



Six:iAL :>ior:is atjp level or aspiratio:^ i:j elftientary school 

CniLDRn:. navld a. Slect, John Drowat2ky, Tlie Unlvt Ity 
of Toledo, 

Tills investigation is a part of the "Toledo Gra^th Study/* a 
longitudinal research project of the grovrth characteristics of 
eleienCary school children. One hundred and aevanty 4th grade 
boys and girls frot schools in 3 dlffaranC socloaconomlc areas 
were tea tad on a hand dynamomatar task to datarmlna the effects 
of social norms on Isval of aaplratlon. Four discrepancy scores 
were obtained on each subject, the leet of which reflected the 
Influence of an Interpolated social norm. Onehalf of the subjecta 
received a high norm (failure) while the other half received a 
low norm (auccaes) • Analyala of variance of dlacrepancy acorea 
revealed algnlf leant dlfferencea between groups following axpoaure 
to the aoclal norm. Duncan'a New Multiple Range Teat and paired 
Jt comparlaona were uaed to further teat the effecta of aoclal 
norma on aspiration discrepancy acorea. The reaulta revealed 
that rural glrla differed from all other groupa In their response 
to a low norm situation. Their aaplratlona were lowered In the 
aucceea altuatlon. Inner city glrla. In contraat to all other 
groupe, algnlf Icantly raised their aaplratlona when their per- 
formances failed to meet tho aoclal norm. It appeared that In 
regard to phyalcal atrength performance, aoclal norma had more 
Influence on glrla than boya. Theae reaulta 8uggea*:ed that 
elementary achool chlldren'a level of aspiration can be altered 
through aoclal norm anchoring and that the nature of theae 
Chang ea varlea according to the aex and aocloeconomlc atatua of 
the child. 
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SOCIomTRlC ACCK:PTANC£ and RCJCCTION OP rOURTH GMDC BOYS AND 
GIRLS AS RCLATCD TO STRUCTURAL AND FUNCTIONAL PHYSICAL VARIABUS. 
JAfi BrMkheff and Rotob«rt Varachwrf Tb« Unlvvralty of ToUdfv, 

Th# ^rpoaa of this study Ma to InvoatlMto tho roUtlonahlps 
botnoon 'octal acooptanoo-rojoctlon and aoloctod atnactural and 
functional phyalaal varlatoloa In fourth grade boya and glrla, Tha 
aubjocta uoro 88 boya and 88 glrla fro« alx ao It •contained fourth 
aradoa of Toledo area oloaantary achoola uho participated In the 
**Toledo Ormfth Study^** a longitudinal Inveatlgatlon of tKe grouth 
characterlatlca of eleaantary achool children. Social atatua 
aeorea uore dotoralnod for each aubject on the baala of acoep* 
tance-rejectlon oholeea by claaaroeai poera* The aubjecta uere 
alao taated for the following atruetural and functional phyalaal 
varlableai atandlng height* body «elght« trloepa fat fold* bleepa 
and calf girth* bl-aero»lal »id bl^orlatal width* Rogara' Phyal- 
oal Pltfioaa Indom* pullMipe« atat.dlng brood Juapf and g dodge 
run. The reUtlonghlpg between the aeaawrea of aoelal atatua and 
the phyeloel ■eaaurea Mro detorwlned by product Mc m t oerrela- 
tlon* Oeofflelonta were teatod for algnlf loanoe at the ,03 level. 
The reaulta and ooneluolena eao be auaaiarleod aa followei (1) In* 
tereerre let lone aaMg atruetural and functional phyeloel vorla- 
blea Indleotod thet body alae and body bulk cendod to hew a ne- 
gatlwe Influenee upon the porferwanee waaurea In thla atudy^ 
eapedally for glrlg* (2) In the ewaluatlen of chelr peora^ boya 
and glrlg ghowed g agdoroto degree of agreoMnt In their ratlngg* 
O) VI th thg oKOoptlen of bl*aerottlgl widths gll of the etruetur- 
gl uarlabloe ahewed low« alpilfleent negailwe eerrelaclena with 
the aoeeptanoo^rejoetlen aoeroa for glrlg* Indleeclng a gllght 
te n doney for heavier and bulkier glrlg to tewe e lower eoelel 
gtatua retlng* Ae a pateoni« thla condeney wiaa not abeerved for 
boya« (4) Vith few o»oepciena» the perfomenoe ■eaaurea had low* 
alpilf leant poeltlwf eerrelatlene with the eeeeprenee raje^tten 
gggree for boyo ae woU ag for glrlg* lending geae ■uppcrt to the 
oentontlen thet phyeloel fltnoee* powor» end agility are poeltlwe 
feetorg In go^lrlng goelgl gtatua anang fourth grade children. 




len Ireokhof f 

Olvlalon of fhyeloal Cduoatten 
the Ibilvorglty of tolodo 



THi; Kl LAiii>NSHli' I'.LTWKLN I'm K^:!. AND THI. TVIM AND M'MI>i 
rKOlil.KMS (t)NKKOMlN(. NtM'l! \'a)\S, m iiarl i:, Sliii , 

lii)ll>i at !i , Km-, l/4iul ; Wi I L i till) II. So I li v , di i i asi iJ ; Wi I I i »» 
Kcuh, Wi'Slfiu Krnluiky I'm vi-rs 1 1 y , 

Thf purpos i' oi I lu H s t udy waH io i r run lu* I lu- rc Uil um 
bit Wi in pliys I and piiih Umhh an J wur ry I tip i i s ot n i nl li v, r«'uli' 
I'iiys, Thi- Mooncy I'roMi'm 1 hi-i k List I »r l*riil>li'iu and Worry 
I 1 1 tiis was HdiiiHii sliTi'd io J'i'y IniyH in ina silunUH in Warn-n 
■ lul S i rnpsoii I mint 1 1' s , Sul> Jci I « wi-rt' virnupt'il nit ii t hn i' 
pliys 1 f^ui' k'T^'up* I liroiii;!* n»i' ol tin* Wi' t /i- 1 dr i d , Fri)l> Itiu and 
wurry I i»p » t s wt-ri* "roiiptd \ nto i- Ifvun arc ah , the ( li i Stjuarf 
titlini^ui' *'As uH til ti'Ht the HtAtistiiaL n i t * ^^i^^ 
d i I U'rent e» in I 'ic nund>er ol student 8 i n phyA v;rinipH l h«l 

st'ltcted vario'iB prohLvm and worry arvAH. The toLlowin^' 
LontlnsionH were drawn 1 rom the analysis: (t) The three 
physique v;roupH did not ditt«r in the proportion i«t ntudents 
selectnii', most pr^^hlem or worry areas; {^) The thm v;ronp 
was s t at i H t i L a I ly Less adjusted in the "honte and taiuily** 
prohLeiii area; (J) Fat hoys tthowed stat ist ii a I Ly iiK>re worry 
itenis; (4) Whi-n students "pe ri i ved" their physique, si> 
prohLiMiis areas were isolated statistically, witli tat toss 
showinv; more prohUiuH than others; ( ^) There wtri' tar uiort* 
diilerenii's in problem and worry indications in terms ol 
"pi ri i' i vi'd" physiiiue than there were in actual physique as 
ditirmiui'd hy the Wet/el Grid. 
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THi: KKLATlONiiHlP OK ORDINAL STATUS TO StJC-KOU. IDENTITY, 
KATHtR-lDKNTIFlCVTION, AND SEU-'- ESTttll AMONCI LrNlVfc:R:>lTY MAl.tS. 
JOliN C. NASH, UNIVERSITY OK WATtRUK). 

Ueil^ncd to deterrilne the relative ellects ot ordinal status 
on the ■elt-esteum, iex-role Identity, and tatlxer- IdcnL i I icat ion 
ot university males, tlie study employed a iudlcioubly selected 
sample. Sons under 21 years ot a^e, enrolled as tull-tiiDe 
students during the quarter in question, <iln^le and productv oi 
tumllleJ having at least tliree male siblings were tested* The 
21U all'itiale sample wa tound to closely proximate the *nornal' 
university population i ver the variables ot a^;e, rell^^ion, 
residences, and social class* Osgood's semantic dilterential 
technique was the principal research Instrument, A set oi 12 
bipolar personality scales was administered anonymously to all 
subjects with Instructions to rate on each scale their concepti^ 
oi MAN, SELF, VIOHAN, FATHER and IDEAL HAN. Multivariate 
analysis of the data revealed relatively few significant 
differences over each ol the following breakdowns: or^linal 
status, religion and family density. Grouped by ordinal status, 
there \mT% no significant differences either In the sex-roli 
Identities or in the self-esteem of the subjects. Occupational 
prestige of father bore no significant weight upon the sell- 
esteem of the sons; nor did the expressed career choices of the 
Sons themselves* Sons sharing equally the costs of their 
education with their fathers were found to havt liigher levels 
of self-esteem then both those who ac^«'unted for more then 75 
per cent of their university expenses, d those wlio paid less 
than 23 per cent of their own way* In deference to the findings 
and In accord with the data analyses reported. It was deemed 
prudent to conclude Chat within the limitations ot the study, 
ordinal status ««• noC a slj^nlflcant factor In the sex-role 
Identity, faCher-ldenClf icat Ion, or eel£*esCeem of the male 
university student. 
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lURTIi ORDKR, FAMILY SI/.E, MALF. SIBLINGS, ANP ATIIUITIC 
PARTICIPATION. Uu> Vander Vuiaen, University of Maryland. 



Studies havi* related birth order to (I) attendance in colIejH*, 
I.e., first boms are i>verrepre ler ted In college; (2) personality 
characteristics, i.e., lirst horns are more fearful and have a 
greater deslic to affiliate; and (3) differences In sport partial • 
pat Ion. Based on findings in these three areas It was hypothe- 
sized that (I) first horns are underrepresented In aports with 
a hlgli risk of personal Injury; and (2) athletes participating 
in dan^.erous sports come from larger families than those who par- 
ticipate in sports with a lower risk of personal Injury. Danger- 
ous or fear provoking sports are those with a high risk of per- 
sonal Injury. Birth order, family size, and sports participation 
Information was acquired from two liundred varsity athletes from 
a largo mldwestem university. The sample cons i ted of athletes 
participating In basketball, baseball, crew, fencing, football, 
hockey, swimming, tennis, track, anH wrestling. Hie Greenwood- 
Yule method of determining family size and expected frequencies 
of birth orders was used to compare athletes from fear provoking 
sports (baseball, football, hockey, and wrestling) with those 
from non-fear provoking sports. The consistent finding that 
first borns are overrepresented In college was supported. There 
was a birth order effect within the total sample (P<.05); 
eighty-nine of fjo hundred athletes were first borns. There were 
no birth order differences to distinguish athletes In fear sports 
from those In non-fear sports. Family size differences were 
evident with competitors in the more dangerous sports coming 
from larger families. Fifty-two pci^ent of the fear sport 
athletes cam* from families larger than size three as opposed to 
only twenty-nine percent of the non-fear sport athletes. For 
each high risk sport the mean family size was greater than the 
largest meaii family size for any low risk sport group. Further- 
more, the dlff(?rences In the family size can be explained by the 
presence of male siblings In the families of fear provoking 
sport athletes. Thus, although first borns participate In dan- 
gerous sports, athletes competing In fear sports have experienced 
the effects of large families. I.e., families In which the ath- 
letes had at least one male sibling* 
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. iJii-i VtJi'j i Ij r ..cw 

txiL» una u 1' tilt-' ieu^ut-' tiofisuii. /\ SLv'wiij wi t j.in-le'u^ ^v^rnpari i3ou 
of liie rfitiu^;;s receivt'J by infiuiicro (lii^^ii Uilciv'iouors 1 ■mi 
out I'iei jerLi ( 1 . 'W iuter.'ictor J ) voJS ux.'Amiue i L3in';c prL*yioa.'; 

rujeuron on ine form;!^ or^aii i*:;it io i-ii iSt ru^-tur^' of Lriseiiriii 
ttr-trtis rifis iifiown nigii hiter'ic lorii '-ru puro^- i .i evaiuated 
more posit ivtjiy tu;iii low int urac '-ors . l:ie qae:5t i ^nnaire , wiii jn 
was aesiijnea by Martens 'ui-X Pet^-rson, asi^trsGui various : ^ .ipo- 
nents of coiiesi venuss suon as interptfrsonai r'ltin^^:^ ul' rrl'^ni- 
siiip, p )Wtfr» and auiiity^ -m^x ax^u aLSKca for ttviia member^' 
^-eiat ions nip to iiis ^^roup (senje of ueiout'^in^; 'Ui.i /aiue of 
meinuerL'nip ) :ui.i evaluation of tiitf group's teamwork and Jioisene^::. 
)ii tiitf oasis of peri-eiita^e of t:amet5 won L>y eaou te:un, ii tp^im^ 
vere ciasiiified as sucoessfui -1:1 a anolner ii teams were oiasiii- 
f i tf d as on s uc 0 es s f u L . A on e- w ly ::.ui t i var i ate an aiy sit: of 
vari.'xiice ( inf ieiaers * vs. outf iei :t--ro * ratings } was usea to 
ietermiiie pre-season aifferene_'s ^n intra-team reialions, waiie 
a ^ A J multivariate anaiysi:3 of c^-vari-UiCe (two levels of 
formal group structure aiid two levels of team success) was 
used for post -Season rat ings witn ttxe pre -seas on ratings covar ie i 
cat. Hesults snowed tnat team merauer ratings of infieluere 'mi 
outfielders did not uiffer signi f ica:itly in tne pre-season anu 
post-season, und did not interact significantly wltii vtie team 
succer.s factor. The team success factor did not differentiate 
uetween successful and unsuccessful teams on components of 
cones iveness aid questions assessing team members* relationship 
to their group. However, wiien directly asr'^e 1 about tne le- 
sivene'js uf tne team, successful teams were significant re 
cones i ve tnan una uc cess ful teams . Tne ai scrimin.'tnt fuji 
analysis for the team success e:" -t showed tiiat the teji. 
members* direct evaluation of closeness, rathei' tnan teamwork, 
differentiated the most between successful anc unsuccessful 
teaias . 
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SUCCESS AND RESIDENTIAL AFFILIATION AS DETER: II NANTS oF TE.VM 
COMES IVCNESS. James A. Peterson and lUlner Martens » University 
of Illinois at Chanpalgn-Urbana. 

The present study determined the Ir'flucincc of successs and 
residential affiliation on the post-jcason cohoslvcness of 
college Intramural basketball teams. In addition. It was deter- 
mined whether or not an Initial difference existed iti the cohc- 
slvencss between basketball teams organized from three different 
residential organizations. 

Over 1200 male college stuc'jnts, meinbcru of 1A4 basketball 
teams, co*^Pleted a pre- and post-season questluanalrc which 
assessed itine different aspects of coheslveness . Tlie nine 
ncssures were assessed by three types of questions: direct 
Individual assessment of a component of coheslveness , socio- 
metric evaluation, and direct Individual .la^essmcnt of the team 
as a whole. Three residential organizations and three levels of 
success were the Independent variables. The pre-season cohe- 
slveness levels were analyzed by a univariate and a multivariate 
one-way analysis of variance. Covarylng out tlie pre-season dif- 
ferences between the teams, the post-season data were analyzed 
by both a univariate and a multivariate two factor (3 X 3) 
analysis of covarlance. 

Results Indicated that the pre-season level of cohesiveness 
significantly differed among the three residential organizations 
Both the univariate and the muli.variate analyser of variance 
supported the hypothesis that fraternity (FRAT) tc .ms are ini- 
tially more cohesive than teams from either men's residence hall 
(:IRH) or men's Independent associations (MIA). In contrast tc 
the Influence of residential affiliation on pre-season coheslv - 
ness, post-season cohesiveness did not significantly differ 
among the FRAT's, MR}!*s and MIA's when Initial cohesiveness was 
covaried out. The results of the univariate «;nd multivarl; te 
analyses of covarlance revealed that success Increased post- 
season cohesiveness as compared with moderately successful or 
unsuccessful teams, ^to significant Interactlor between resi- 
dential affiliation and success was fourd. Thf» fiadlnps were 
discussed In relation to the extant group cohesion and Incerp- r- 
sonal attraction literature. )tethodologlcal problems In assi 
Ing group cohesiveness were ais^ considered. 
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A field yjxper inent 3l >udv of 
f'hant'e in Tour Piracial '^mall 
i enn tate '.'n i vers i ty . 



.:ohes iveness "tatus ir. i Attitude 
:port "'Fours, Thonds :. Vcln^vre, 



This field experiment investigated social status, cohes i veness 
and racial attitudes during the formation of ''our Mracial sport 
groups. riag football was the activity for t^^e interaction of 
21 Mack ^oys from an urban lunior hieh school with ?? white 
b'ovs and 1 MacV ^ov from a suburban school. '^even observers 
recorded sijtnificant interact ior^i between ^nd with.'n the four 
birac'al sport groupr over a five week reriod involving ?^ 
contact sessions. Quantitative measures of soc ' ^'^f»t r i c ^:hcices 
and cohesiveness were used to validate observational measures. 
Upon completion of the experimental treatment, attitudes on 
ethnicity were assessed by mean'^ of the Own Categories procedures 
The attitudes of uc experimental subiects were comp red to an 
equal number of control sub'ect-. Definite group structures with 
differentiated statuses emerged as the biracial ''.port groups 
interacted repeit<?dly. The Mack boys were hi^l.est in the 
hierarchidl structures on the variables of leadership and 
athletic prowess. Color wns not as salient when choosin^^ friends 
i.e,, the contact served to weaken the color norm as a classifi- 
cation for selecting friends. ^irial attitudes were not changed 
significantly by the experimer. treatment although there were 
indications of a more positive r*,ct upon white subiects than 
upon their black counterparts. W .ininr and team cohesiveness 
were strongly related; however, there was no evidence that highly 
cohesive teams produced more . avorable attitude chanr^e than less 
cohesive teams. 
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PERSONALITY TiirMTS OF UNITED STATES ALPINE SKI TEAM MI':MHhRS AND 
THE IK INTEKRELATIONSHIP WITH SELECTED PHYS lOLOOlCAL FACTOKS 



Purpose . The purpose in tliis study was to in \ es' t i .;at e the 
personality make-up of the U.S. Ski Team memn». rs to; (I) 
identify the motivational forces which wtnt' behind eacli 
individual's need to c^mptie at this level, (2) determine relj- 
tionships, if any, between personality source traits and measures 
of dec is ion-mak iiii; time in a motor task, and (3) compare the 
psycho I o>;i» charac te r is t ics of nat iona I skiers with ol her 
sport part 'pants. Pro, edure . The members of both the Men*.s 
and Women's U lited States National Alpine Ski Teams comprised the 
pi)pulatioii used in this study. There were fifteen men and six- 
teen women skiers who participated in .)iir study. Measures of the 
athlete's primary and secondary personality factors alonK with 
other selected measures of motor ability and organic fitness 
were secured at the National Team's, Bend, Oregon, Training site 
in September, 1970. The psychometric measure which was used was 
the Cattell 16 Tersonality Fa^Lor Questionnaire. A mj.)dified test 
usinK the Dekan Movement Analyzer was used to secure measures of 
dec is ion^making time. Rcsi is were gained by: (I) evaluation of 
the departure of sten scores on the 16 PF from the av rage, and 
Dy (2) running intercor re lat ions between personality variables 
and scores in the dec is icn-mak ing tin*, test. Some Cone I us ions 
(I) The decision-making time test was a measure of self- con- 
fidence when correlated with personality variables. (2) When 
secondary factors were considered the top male competitors on the 
United States Team were introverted indicating self-sufficiency, 
prefers making his own decisions, is self-contained arid confident. 
(3) As was not expected, the top male skiers were « i^^-i i f icant ly 
more sal missive (lacking in dominance). (4) Wonen team members 
showed more dominance (agressive, competit iv* > wlien compared to 
the top m'Mi skiers. Also, they were significantly i.'ire 
independent than their male counterparts. (5) Women skiers, ns 
with the Tiien, tended toward more introversion when compared to 
the ave rage female popu lat ion • (6 ) When compared with ma U' 
national p lacegetters in swimming, the male skiers were le.^s 
dominant and tough minded but were more introveiLed. Tht women 
skiers v re more in t rover L ( li than t he women swimmer s Jnd were 
more serious minded and moi self-sufficient. 
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WOMEN'S ^«)TIVATIONS TO ENGAGE IN COMPETITIVE SPORT. Pearl 
Berlin, University of Massachusetts/Amherst 

This investigation was regar.ied as a first step in the estab- 
lishing and testing of a theor?/ of the motives f college wDmen 
to engage in competitive sport. Fundamental to the research are 
the following assumptions: (l) Theories are capable of yielding 
facts; therefore, factors about athletes self-conceptions nay be 
interpreted as facts to be discovered about them; (2) motives 
a-e learned; they develo^^ out of repeated affective experiences; 
achievement motives emanate from situations involving standards 
of excellence and nrmpetition with those standards; (3) achieve- 
ment-oriented activity is influenced by opposing tendencies, 
i.e., the attractiveness of success una accompanying gratifica- 
tions and pleasures and the repulsiveness of faiiur*:; and its 
anxieties and disappointments. Tour dimensions of the sport 
experience were identified in the hypothetical model being 
tested; (1) the challenge of mastery; (2) contributions to self- 
regar (3) the enabling of expression; and (i*) opportunities 
for social interactions. 

A two-way structured Q-sort comprised of eighty statements 
representing the theory and -jnnoting positive or negative dis- 
positions was developed. Statements were derived from inter- 
views with women athletes and from selected literature dealing 
with achievement motivation, personality dynamics in relation 
to skilled performance, and notions about some of the unique 
aspects of women's behavior. Judges, recognized authorities in 
the fields of motivation and wooien's sport, contributed their 
expertise to the selection of statements included in the sort. 

Data were obtained from the soit scores of varsity athletes 
from six New England colleges currently involved in coi^etltlon. 
Differences were ascertained for each of the sport dimensions; 
conclusions w^re related to the theory Wit in" to the sort. 
Factor analysis of the intercorrelations of Ss sorts was under- 
taken to permit further explication and subsequent refinement 
of the model. 
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A COMPARATIVE STUDY OF THE ABILITY OF BASKETBALL COACHES TO 
ASSESS THE PERSONALITY t:a|TS AND PROFILES OF THEIR PLAYERS. 
Glen R. Albaugh, Western Washington State College 

Besides measuring the ability of coaches to accurately assess 
the personalities of their players, this study focused on the 
personality differences occurring within and be t we en players* 
and coaches' groups that either strengthened or weakened the 
coaches* personality assessment ability. The self evaluating 
Athletic Motivational Inventory (AMI) measured the personality 
traits and profiles of all the subjects (N-117) including fresh- 
n)en basketball players (N-'+S), varsity basketball players (N-53) 
and freshmen and varsity coaches (N-16) . Th^ Player Rating Seal 
(PRS) measured the personality assessment ability of the coaches 
through their respective ratings of their basketball players. 
The AMI and PRS were administered at four selected colleges and 
universities in the State of Utah during the month of November, 
1969. The AMI and PRS both measured the same 11 personality 
traits, and with £<.05, r was used to calculate the correlations 
between these traits. Canonical correlation R compared the 
personality profiles of tie PRS to the AMI. MANOVA was employed 
to determine profile variances between the freshmen and varsity 
players and the coaches on the AMI. ANOVA was used to locate 
existing differences across groups on the 11 pers^ality traits 
of the AMI, and the Newman-Keuls Multiple Range test was em« 
ployed to determine the specific location of the between group 
trait differences. Coaches were placed in personality assess- 
ment ability groups, and ANOVA was applied across these groups 
to locate any differences that existed on each of the coaches' 
II personality traits as measured by the AMI. Coaching exper- 
ience and scores on Rokeach's dogmatism scale were added to the 
Ami's II personality traits for thib measurement. Ten / of the 
total coaches* personality trait assessments of their players 
were significant (£<.05). Leadership, drive and determination 
were the personality traits tnost accurately assessed by the 
coaches . Coaches , particularly varsity coaches , most accurate- 
ly assessed those personality traits on which they displayed 
their own highest trait scores on the AMI. Conversely, traits 
that coaches possessed to a lesser dt c"»'ee were those they less 
accurately perceived in their players. Varsity coaches, as 
compared to freshman coaches , -"were found to be more accurate in 
their perceptions- Coaching experience, scores on Rokeach's 
"D" sct»le, and icnes* personalities, as measured by the AMI, 
were found not to a significant factor in the personality 
assessment abi'ity of the coaches. 
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DRUG AHITUDES AND PERSONALirY GORHELATliS OF rHK UNITEJ srAFfcS 
WORIi) WRESTLING T&AA. Dr. Kenneth M.Cox, State college. Lock 
Haven, Pennsylvania; Dr. Richard A. f/Qberts, State University, 
Superior, Wisconsin. 

The study was concerned with the compariaon of attitudes of 
the 1970 U,S. World Wrestling Team toward f ol / drug categories: 
Stimilants, marijuana, depressants, and hallucl/.ogens. Whether 
drug attitudes were related to specific personality variables 
was also tested. Subjects (Ss) for the study were forty-three 
chajT^ion collegiate wrestlers selected to participate in ^.he U.S. 
World Free -Style and Greco-Roman Wrestling Training Camp. The 
measures consisted of a semantic differential design*^ I a.^sn:>3 
the connotatlve me.-ir.uigs of the four ivir. categories and the 
Group Personality Projictive Test (GPPT). Drugs of abuse were 
seen by the Ss as slightly negative. Mari^iu'ina was reported as 
the least undesirable drug (x * 3.?5) whii hallucinogenic 
drugs (LSD) were consistently viewed as th -nost unacceptable 
(X * ?.37). Significant differences (p<^,)l) were detected be- 
tween the responses to the four drug cate^gories using analysis 
of variance design. Personality adjust.-nent generally did not 
correlate significantly with drug attitudes. Howe^'er, inverse 
significant correlations were detected between af " ' ation needs 
and attitudes towards depressants and hallucinoger '^iccorruice 
need? were positively relnted to depi^essant drugs, oocio-ccono- 
roic status (SES) assessments and educational levels of the Ss 
were correlate^ consistently and significantly with the drug 
categories. ^ ^rijuana attitudes were closely related to 
edvcational levels (r = .72). Age of the Ss correlated nl^rr ifi- 
cantly (r • .63) with attitudes toward depressants. Father 
occupation and drug attitudes were essentially uncorrelated, 
suggesting an even distribution of attitudes towards drugs ncmtys 
soclo-econoinic classes. Other relationships identified were: 
the younger Ss responded more favorably to mari^luana and less 
favorably to stimulants (r ■ •61) and depreasanos (r « .63). 
The lower SES subjects tended to be more emotionally disturbed 
(r * ".32). The older Ss tended to display .-nore nurturance nee<is 
(r = .33) and come from higher socio-economic classes (r = .73) • 



Kenneth M. Cox, Kd.O. 

Division of Health ani Phys. Educ 

Stat-e College 

Lock Haven, Pa. I77li5 

Apri I 5, 1971 
4:30 D.rr.. 
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COMPUTER SINIJLATION OF A SiiOT PUT. ^-e-Kia Tchen:, lilinoij 
State University. 

:^or an object ic catapulted or throvn through the .'iir, tnc 
distai.^e which the object travels is i function of (l) the aj^ei- 
er-ition of the object, (2) the unjle of proJe::tion, una (i) thv 
heit:;ht from which the object wus projected. 

There are two methods to study tr^e impact of e':ch fajt-or upon 
the ratif^e of the object: (l) building a sim;: tod nodel to study 
the effect in a laboratory situation or (2) oa^:i the ugo of 
conputer simulation techniques. 

The purpose of this study is to write a sc-ricG of slraulatioG 
prograJTis which give numerical and t^raphical out-put to cvalaato 
the Impact of each factor on the range of the shot put. 

The equation used to calculate the range is as follows: 

Range = Vq sin 0 cos 0 + Vq cog 0 v\'^ a 0 -f I'jh 



A cdTiputer progr'ira w;;s v:ritten to calculate th^- rrmcc of a 
::lnral-.tcd shot put. witn the option of holdint^ • ny tv;o factors 
'j/iCit. nt to 5tudy the effect of the third factor. 

/uio^her pi-o.::'air. was written to generate out-put on the Calcomp 
plotter. It provided graphic representations of the results ob 
taineu • 

Tne vv-y uter prot^ramc vrittcn for this study were very sin - 
pie and economical in the use of computer time. Therefore, these 
programs could become valuable aids in the teaching of nechonical 
analysis of motor skills. 

The findings of this study are (l) the relationship between 
ve.locity of the shot put and distance is positive; that is, 
other factors being equal, the greater the velocity the greater 
the distance obtained (2) if velocity of the shot put is held 
CO: ^tant, the best angle of projection changes according to the 
height of the release point of the shot put. In general, the 
relationship is negative. The higher the point of release, the 
smaller is the angle of projection which yields the naxiiaum dis- 
tance. 



Tse Kia Tcheng, PH.D. 
Ass't. Director, C'jmputer St^rvices 
Illinois State University 
Normal, Illinois 6176I 
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THt EFFECT ul A RESISTIVE HEADGEAR AS A MEANS OF INCREASING 
CERVICAL STRENGTH. Charles J, Cantor, University of Illinois, 
Dr. Jack E. Razor (Advisor), University of Illinois. 



This study was conducted to determine the effect of a resis- 
tive headgear as a means of increasing strength of the cervical 
musculature in the movements of hyperextension, lateral flexion 
to the left side, lateral flexion to the right side, and flesion. 
Forty-two male subjects, ages 18 to 21, volunteered to partic- 
ipate in the study. A method of random sampling was employed 
to assign subjects to one of three groups and the groups to one 
of three treatment conditions. The tiiree groups were control 
(N • 14), exercise (N « 14), and headgear exercise (N » 14). 
A strain gauge, amplifier, and heads trap served as test instru- 
ments. Each subject was tested three times for each of the 
four movements previously mentioned during both pre and post 
test sessions. The experimental training period lasted five 
weeks during which time both exercise groups performed three 
sees of ten repetitions r>er set for each of the four exercises 
every Monday, Wednesday, and Friday. During the first week the 
headgear group used only the headgear (3 lbs.). A one- pound 
increment was added to the headgear each Monday. Exercises in 
both groups ere always perfo.r.ed against gravity. An analysis 
of variance wis employed to determine whether any significance 
existed between treatment conditions. The Newraan-Keuls Method 
of determining where significance exists was then employed as 
a post hoc test. The cervical exercises for the movements of 
hyperextension, lateral flexion to the left side, lateral flexion 
to the right side, and flexion do significantly increase 
strength. The use of a resistive headgear, progressively 
weighted over a period of time, for the same four exercises^ 
al^^o significantly increases strength. The use of the headgear 
does, however » bring about a significantly greater increase in 
strength. 



Charles J. Cantor 

College of Physical Education 

University of Illinois 

^^r\\ 6, ]91} Urbana-Chkmpaign. 111. 61801 

9: 15 a.m. 
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KNtt LIGAMENTOUS SEPARATION FORCE AS DETERMINED BY TRAINING, 
DETR.MN1NG, AND INACTIVITY. Jerome Zuckerman, (^ueensborouKh 
Community College; G. Alan Stull, University of Maryland. 

The purpose of this Inves t i ';at ion was to determine the 
effects of training, d%?training, and inactivity upon the medial 
collateral ligamentous separation force in adult, male, Wistar 
rats. The 107 sulijects were randomly assigned to II groups as 
follows: (I) Groop I (C) was sacrificed at the beginning ol 
the study and served as the control; (2) Group 2 (SW-fSA) uas 
permitted spontaneous activity in addition to forced swimming 
for 8 weeks; (3) Group 3 (SW+-SA-DET) swam and engaged in 
volitional exercise for 8 weeks followed by 8 weeks of detrain- 

(4) Group 4 (SA) was allowed 8 weeks of voluntary exercise 
only; (3) Group 3 (SA-SA) was permitted 16 weeks of volitional 
exercise only; (6) Group 6 (SW) swam for 8 weeks; (7) Group 7 
(SW-SW) was not allowed to exercise volicionally but engaged in 
l6 weeks of swimming,; (8) Group 8 (SW-DET) was forced to swim 
tor 8 weeks preceding 8 weeks detraining; (9) Group 9 (IN) 
was inactive for 8 weeks; (10) Group lO (IN-SWfSA) was inactive 
for 8 weeks followed by an 8-week period of swimming and 
spontaneous activity; and (II) Group II (IN-IN) was inactive 
for lb weeks. Training consisted of swimming in a tank for 
13 minutes per day, 3 days a week, with 2 percent body weight 
overloau and/or running spontaneously in an exercise wheel 
attached to the animal's cage. The analysis of data indicated 
that the absolute separation force (ASF) and the separation 

orce ratio (SFR) of the medial collateral ligament were 
enhanced by physical activity. Also, detraining: have 
a detrimental effect upon the ASF of the ligament. Inactivity 
elicited no difference when compared to initial controls. 



Jerome Zuckerman 

Queensborough Community College 

Bayside, New York 11364 
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DiSiKi lU'TiON oi i^KiUrnci: as a l ArroK An i.ci Ino i.karnuu; ok 



riir pnrp»isi' 111 llus sillily v.is lo i nvi» s I ig.i 1 1' wlu llu r »Iis- 
irihiilion nl praiilci- w*is a i *ici i>r at: idling Uariiinp »>r 
piT I *»ri uinci* , Sixty siiidi«nls vuluiiU'irfii u» sirvi* ah srhjrcls 
aiul wiTr r.iiuliir. ly asslgm^tl I ii liilllally practlci* llw Bachi an 
l..idi!i«r Cllnl) I'inpl v)y I ng i llluT iM.issi d or OlsirlbuU'd prac i I ci- . 
Suhjiil'. Initially assigtu>d Id l assi-il praclici^ had clglil 
iilnnli's i>l tiMUinuous pracllci' li)llt*wi'il by a ioiir iuIduU' 
nst. >»nl>)itl asslgiu'd lo bi'glii wlih lU s I r lbuli>d pr»ulUi* 
luiil sixti'in 3l)-Sfiv)nd trials with liiur-trlal ri*sts oi 30 
siciMuls duration prior to ti)ur niliuitis o\ ri'st, Altt'r ri*st 
lui 1 1 oi fut'li group was raiuUnnly assigned to continue practlci* 
undi'r inassfd conditions and t lu' otlu*r lialt under il Is t r I bn t od , 
Thus resulting In tlie lol lowing post-rest groupings. Massed- 
massed (MM), massed-dlstrlbuted (MD) , d Is t r Ibuted -d Is t r IbuteJ 
(DD), and dlstr Ibuted-massed (DM). Post-rest practice 
Ci>nslsted oi 6-Ji) second trials wltli JO second intertrial 
rests lor L.i^ grmips assigned ti> distributed practice and 
3 minutes ol continuous practlci* tv>r tlu>se assigned to post* 
risi massed practice. Results indicated tliat prior to rest 
I lie pertv>rmance oi subjects en.ploylng distributed practice 
was superior »o those iollowli.g tlie riassed schedule, t^ «3.17H 
wliicii was signiticant at the .00 levil. Kinal perf i>rr)ance 
was analyzed using analysis ot varianci* and indicated that 
there was a signiticant UittiTenee at tlie .03 level. 
Posteriori ciwiparlsons madi' between the varlv>us practice 
groups i>mpli>ylng Duncan's Multiple Range Test indicated titat 
the oractlci* groups MM and DU diilered s ign i 1 lean t 1 y at the 

level as did groups MM and MD. Practice groups MM and 
MD exhibited a signiticant amount oi reminiscence. Pre- 
rest and ti>tal periornianco change lor all groups was i ound 
to be sign 11 leant at the .05 level. Diiit r ibut ion ui practice 
was concluded tJ be A lac tor ailccting performance rather 
than learning. 



Paul Dunham, Jr. 

Dcpartnu'nt of Ptiysical Education 
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III! i:lll:C^ J! lOUk MI,:H()l»S OF SPARI CONVliKS 1 ON IWul.VIM. \\\<\\ 
HONS IN KJIVI or AIM ON HOWI.INC ACll I I VI Ml NT Of COU LCl KUMLN . 
I'/ce M. Curtis, Abilene Cihristiaii ColU'^jc, 

The purpose of the stuJy was to Jetrrmine the ef ftc t i veness ot 
four methods of spare conversion utilizing: two, three, four. anJ 
five points of aim, respectively. liach method enipl )yea five bas- 
ic approach positions, the strike. 7 pin, ^ pin, 9 pin, and 10 
pin positions, respectively, A randomized >;roup design was sel- 
ected to analyze the data. The study was conducted within the 
required physical ethitation pro>:r:un of the Department of Physical 
tducatlon for Women at Indiana University durin>i me Tail ^^em- 
ester, 1969-70. Forty-eight subjects were selected randomly and 
the experimental methods were assiKne^l randomly to classes having: 
12 subjects each. All subjects were given instruction in the 
four step approach and hook ball delivery. Classes met twice 
weekly for one academic semester and each subject bowled 23 games. 
The analysis of covariance technique was utilized to evaluate the 
effectiveness of the four methods of spare jonversion. Cumula- 
tive first ball average for the first five games of bowling: wa< 
used as the covariant for all subjects ir the analysis of covar- 
iance technique. Average and second bill efficiency scores for 
games 1-11, i:-23, and 1 23 were analyzed to measure achicvemeni 
at various stages in the investigation. To determine if signi- 
ficant improvenent in bowling skill occurred during the investi- 
gation, J-test comparisons were made between initial scenes for 
games 1-11 and final scores for games 12-23 for subjects in each 
group, in terms of bowling averages and second ball efficiency 
scores. No significant differences were found among the adjusted 
mean averages or adjusted mean second ball efficiency scores for 
the four groups using different methods of spare conversion. A 
significant improvement in bowling aveiage was experienced by all 
groups, with the largest net gain produced by the group using two 
points of aim. All four groups revealed a significant improve- 
ment in second ball efficiency scores, the largest actual net 
gain demonstrated by the two poirts of aim group. On the basis 
of the findings of this study, it appears that beginning bowling 
may be ♦aught tj college women with equally effective results bv 
utilizing two three, four, or five points of aim, with five bas- 
ic approach positions, in knock^n^ over those pins left standing 
after the first ball in a frame. The spare conversion method 
employing two points of aim is recommended for use in the in- 
struction of beginni^k, women bowlers due to its simplicity in 
application by student or beginning bowling instructor. 



Joyce M. Curtis 
Dept. of Physical Education 
Abilene Christian College 
Abilene, Texas 79601 
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LONO-JllMPrK. b nald t. Campbell, ' re^' ^ri ^tate I'niverrity 

I'he purp 'Sc^ -^f thiti invei:tit'ati )n war t' assars the vel >city 
curves which result fr m tw^ c^nditi ^nc f the n^^riz nital ap- 
pr ach in the competitive l^ng-Jump in order t> determine h^wrvK- 
ima] velocity might be achieved Just before t^uj take-nff board is 
reached. Three experienced interc )llej^iat© ♦rickr.^n wh > Cf^mpeted 
primarily in the lonp-jump were used t^ determine horizontal vel- 
ocit> in the long-Jump horiZ)ntal approach, i^ch subject war 
tested under two conditions with f^ur trials in each c. ndit .o>.. 
Condition nne was perf^rried without sr)ecial preparation and dur- 
ing which the perf orner used his customary apprjach for the lonp- 
Jump. Condition two was performed after the Jumper had the kn* w- 
ledge 'f the results )f the first condition and aft''' the Jumper 
had been trained to execute the horizontal appr^ac'i ^th a grad- 
ual increase in velocity, B-^h c-nditions were a;^sessed during 
competitive situations. Testing involved timing the subjects st 
four 25-foot intervals beginning at a point 100 feet frou the 
board. The time required to traverse each of the four 25-foot 
intervals was converted to velocity in Teet per second. Fhe 
transposed data were treated by an analysis of variance for trend 
components to evaluate the velocity curve for the two conditions, 
Snedecor's formula for reliability of individual values was ap- 
plied to the four trials for each condition in order to obtain an 
intraclass correlation of internal consistency. The analysis of 
variance of the trend components revealed that the £ value for 
the within interval velocity was significantly different. The 
significant linear components F value suggested that the overall 
trend was essentially linear. For the First condition, a sig 
ficant quadratic F value was obtained. Phis would be interpreted 
to mean that the Jumpers reached their peak velocity before the 
last 25-foot interval and then declined in speed before reaching 
the board. For the second condition, a significant cubic F value 
was obtained. This would suggest that while the second series 
was also essentially linear, the jumpers developed velocity idth- 
in the 25-foot intervals that was both less than and greater than 
the overall linear trend. The significant cubic F value suggests 
that Jumpers developed the greatest velocity during the third in- 
terval but were unable to maintain that rate of acceleration in 
the last interval before reaching the board. The result:, of this 
second condition reveal, however, that with a more gradual in- 
crease in velocity, the jumpers were able to reach their peak 
velocity Just before the take-off. The intraclass correlation 
coefficient values suggest a high correlation between the four 
trials for each of the two conditions. 

Donald £. Campbell 
Oregon State University 
Corvallis, Oregon 97331 

Apri I 6, 1971 
10:30 a.m. 



A COMPARISON OF KNEE ACTIONS RECORDED DURING VERTICAL AND STAND- 
ING BROAD JUMPS. Dennis Husion, Washington State University; 
MerUne J. Adrian, Washington Stata Univerjity. 

Tha purpose of this study was to compare knee actions Involved 
whan lifting the body weight during various forms of vertical 
end standing broad jumps and to compere variations within sub- 
jects and among subjects for the parameters measured. Pour men 
and four women from the Washington State University IntercoHcq- 
lete besketban teams served es jumpers. Each subject performed 
three trials of the following: standard jump-reach test, deep 
crouch jump, quick ump, held knee flexion jump, "basketball 
jump ball" and a standing broad jump. Knee electrogon lometers 
were used to obtain gonlograms for the angle of maximum flexion, 
the take-off angle and the angle of maximum extension. A con- 
tact mat was connected to an oscillograph In order to obtain 
the moment of take-off and the air time on the goniogram. 
These records were then used to calculate displacement of the 
center of gravity and the angular velocity of the leg at take- 
off. It was found that there was less extension at the knee 
joint at take-off In the standing broad jump than for the var- 
ious styles of vertical jumps, with the quick jump displaying 
the greatest extension at take-o,f. For the standing broad 
jump, there was a positive relationship between distance jumped 
and the amount of leg extension In the air phase of the jump. 
However, the subjects did not attain the same amount of leg 
extension during the standing broad Jump as during the vertical 
jumps. Haximum extension showed the smallest amoun*' of var- 
iability In all vertical jumps when compared with the other 
parameters. The calculation of the ver ical displacement from 
elepsed air time v/as always |»s» th»n that recorded visually 
at the time of the jump. 



Dennis Huston 

Department of Physical Education 
Washington State University 
Pullmen. Washington 99163 
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rHK YirVKCT OF niRKK F'XPKRIMKNTAl. TRAlNKJc; ]• ACTORS I'PON KASK- 
BALL THROWINt: VKLOCITY. William J. Sullivan, Springfield 
College . 

The study vas conducted in order to determine the effect of 
three experimental variables concerned vlth exercise train- 
ing upon baseball throwing velocity. The three experimental 
variables vere: (a) the type of training program (velght 
lifting vs. vail pulley) t(b)the factor of resistance progression 
(progression vs. no progression), and (c) the factor of throw- 
ing practice (throwing vs. no throwing). A secondary purpose 
was to ascertain the degree of relationship between baseball 
throwing velocity and the strength of various muscle groups. 
The subjects were 48 university students enrolled in a con- 
ditioning course who volunteered to take part in the study. 
Each subject trained four days per week for a period of six 
weeks. The throwing velocity scores were obtained by utiliz- 
ing a photo-electric device wh'^ch gave a measure of ball 
flight in milliseconds over a Jistance of seventeen feet. 
Wrist flexion, medial arm rotation* and grip strength scores 
were recorded by using cable tension methods. The experi- 
lAental design was a complete randomized groups design with 
a factorial arrangement of treatments. The data obtained 
from the post-test vore analyzed by the analysis of covariance; 
the pre-test data served as the covariate. The multiple 
correlation coefficient was utilized to assess the degree 
of relationship between strength and throwing velocity. The 
conclusions were that baseball throwing velocity can be in- 
creased either by training with weights or by using the wall 
pulley and simulating the baseball throwing motion. However, 
th^ use of weight training exercises is significantly more 
effective in this regard. Progression of resistance and -in- 
gAging in throwing practice has no effect on baseball throw- 
ing velocity. There is a low relationship between strength 
and baseball throwing velocity. 



Dr. William J. Sullivan, Asst. Direc- 
tor, Division of Graduate Studies 
Springfield College 
Springfield, Mass., 01109 
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PREDICTABILrV OF BEGINNER SKIING SUCCESS FROM BASIC SKILLS 
TEST IN COLLEGE AGE FEMALES. James E. Wolfe, Dean Junior 
College; H. H. Merrifield, Ithaca College. 

Thepurpose of this investigation was to construct a test 
battery that would be feasible as a device for predicting 
early success in skiing. Twenty- two females between the 
ages of 18 and 24 who were beginner skiers served as sub- 
jects. The basic skill tests items included a balance 
test, side step test, modified hopscotch test and a weight- 
unweight test. The tests were administered to the subjects 
one day prior to the beginning of ski lessons. The Gradu- 
ated Length Method was employed by certified ski school 
instructors. After the completion of five ski li' sons, the 
subjects skiing proficiency was measured on one objective 
test and one subjective test. All skiing instruction and 
testing was performed at the Killington Vermont Ski Area. 
The test-retest method determined that all motor ability 
tests and skiing proficiency tests were reliable. A cor- 
relation matrix of the basic skill tests items and profi- 
ciency tests revealed that the selected tests were not 
highly related. The inter-correlation value for two tests, 
modified hopscotch test and objective skiing proficiency 
test, suggested that they be deleted from further analysis. 
Stepwise linear multiple regression analyses were made 
using the subjective skiing proficiency test as the de- 
pendent variable and considering the three remaining basic 
skills tests as independent variables. The result of this 
method revealed a two item test battery, consisting of the 
balance test and the weight-unweight test, to hav^ a mul- 
tiple correlation coefficient of .48 with the criterion 
measure. It was concluded that the formula Xo = 1.488Xi 
(balance test) + .225Xa (weight-unweight test) + 8.688 
using raw scores from this battery could be recomnended as 
a technique for selecting early success in skiing. 



Aprl I 6, 1971 
11:15 a.nn. 



James E. Wolfe 
Dean Junior College 
Franklin, Massachusetts 02038 
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DEVELOPMENT OF POWER VOLUSYB/VLL SKILL TESTS FOR COLLEGE WOMEN. 
Jane Roberc?, Mankato State College; Rute M. Helmen, Hamline 
University. 

The purpose of the study was to develop a battery of power 
volleyball skill tests for college women. The need for research 
in wonen's power volleyball skill tests was Indicated by the new 
trends and the limited scudles. The subjects were seventy-six 
Mankato State College physical education majors and minors, 
enrolled In team sports classes. Three experienced power volley- 
ball players rated the subjects during drills and In a game 
situation with a nine point rating scale. A battery of three 
tests was selected from among the experimental tests. Two 
thirty-second trials of the overhead volley test, two thirty- 
second trials of the bump-to-self test and three twenty-second 
trials of the wall spike test were administered twice to all the 
subjects. The Pearson Product-Moment Method was used to compute 
correlation coefficients. The Inter-correlatlons of the judges* 
ratings yielded a sufficient degree of consistency. The test 
and retest reliability was obtained for all trial combinations 
of the Individual tests and for the batteries. The Judges* 
ratings and the test scores were correlated to determine validity 
coefficients for the Individual tests and the batteries. Test 
one, the overhead volley, was the most reliable and valid of the 
three tests. The total of both trials resulted In coefficients 
of .76 for reliability and .69 for validity. The most reliable 
and valid test battery, consisting of the total of tests one, 
two and three, yielded coefficients of .84 for reliability and 
.73 for validity. The correlations between the subjects* height 
and the Individual tes'.s and batteries Indicated no relationship 
between the two variables. These power volleyball tests are 
valid and reliable for college women. 



Rute M. Helmen 

Department of Physical Education 

Hamline University 

St. Paul, Minnesota 53101 

Aprl I 6, 1971 
11:30 a.m. 
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THE EFFECT OF CHANGING LEAD LEG, LEG STRENGTH AND ENDURANCE ON 
STEP Ti:ST PERFORMANCE.* Donald J. Clark, University of Saskatche- 
wan; Mohan SlnRh, University of Alberta, Edmonton, Canada. 

The purpose of this study was to Investlf^ate the effect ot 
changing le^d leg on step test performance as Indicated by 
changes In the fitness Index of subjects. Subsidiary problems 
were to measure leg extensor strength, leg extensor endurance and 
examine their relationship to step test performance. Associated 
with the strength and endurance tests was the measurement of 
changes In heart rate during these two tests. Eighteen male 
freshmen enrolled at the University of Alberta volunteered as 
subjects for this study. Each subject comp eted six step test 
treatments Involving changing Isad leg every 30 seconds, every 
minute, every two minutes, right leg only, left leg only and 
subject's own choice. 

Analysis of test results Indicated that changing lead leg does 
not effect step test performance as Indicated by changes In the 
fitness Index of the subject. A significant relationship was 
found between leg extensor endurance and step test performance. 
The relationship between lep extensor strength and step test per- 
formance was not significant. Significant differences were found 
between heart rate changes during the maximal :'trength and endur- 
ance tests, however botn tests did result In heart rate changes 
great enough to elicit a training effect. 



♦Supported in part by a research grant from the Department of 
National Health and Welfare, Ottawa, Canada. 

Donald J. Clark 

Department of Physical Education 
University of Saskatchewan 
Regina, Janada 
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THK PATTERN OF RECOVERY FOLLOWING ISOMETRIC STRENGTH DECREMENT. 
G. Alan Stull rnd David H. Clarke, I'niversity of Maryland. 



The true pattern of recovery from isometric fatigue was deter- 
mined by eliminating the accumulation of fatigue products from 
serial post exercise contractions, and by massing the observa- 
tions during the early stages of recovery. The subjects, 31 
adult men, were given a one-minute maximum isometric contraction, 
employing a hand ergograph, on each of six testing sessions. 
Following the exercise, at a stated interval, they then contrac- 
ted once maximally. The rest periods were < ther 10, 35, 70, 
115, 170, or 235 sec., administered in a random order. Results 
indicated a loss of approximately 50 per cent of the initial 
strength during the exercise period. The pattern of recovery 
was very rapid following the cessation of activity; during the 
initial 10 sec, approximately 36 per cent of the decrement was 
reacquired, after 35 sec. nearly half was regained, and by the 
end of 70 sec. approximately two-thirds was recovered. After 
slightly less than 4 minutes of rest, the strength level had 
returned by 98 per cent, a value not significantly different 
from initial strength (J « 0.91). The recovery curve was ^ two- 
component exponential, although the initial component was ex- 
tremely rapid, and contributed to the overall recovery for tne 
first 10 sec. only; thereafter, the recovery was controlled by a 
single exponential component, having a rate constant similar to 
that reported elsewhere for serial recovery tests. A major 
result of exanining the time pattern of recovery was to identify 
the relatively spontaneous nature of recovery from Isometric 
exercise . 



David H. Clarke 

Department of Physical Education 
University of Maryland 
College Park, Maryland 20^42 
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A C0MPARI30:; OF TKR£E TLChlilQUKS FUR AIDi:.'0 RKCOVKRV FPOM 
SUBI^IMAL E:a:RCI3E. Leo H. Vegh'-ir.eyer , Jr., California Jta^e 
Polytechnic College . 

The purpose of the s^udy was to coripare the degrees of recovery 
which occurred when three different techniques of aiding recovery 
v'ere employed during a ten-minute recovery period between two 
periods of submaximal pedaling on a bicycle ergometer. The cri- 
teria used in determining the degree of recovery included the 
subjects' heart rates and pulmonary-ventilation and oxygen-con- 
sumption volumes during the pedaling arid recovery periods. The 
fo^"! lowing recovery techniques were employed: (l) lying supine 
with a cold pacK placed on the abdomen; (2) lying supine with the 
io*:er extremities elevated; and (3) pedaling the ergometer slowly 
against minimum resistance. Fifteen mal college students were 
tested on three occasions using a different recovery-period 
treatment on each occasion. The order in which the recovery- 
period treatments were administered was systematicall; rotated in 
order to nullify any training or learning effects. The data were 
treated statistically by using an analysis of variance an<^ the 
Tukcy test. The .05 level of confidence was accepted as the 
criterion of significance. Significant differences were found 
between the means of the heart rates arid the pulmonary- ventila- 
tion and oxygen-consumption volumes only during the recovery 
period while different treatments were being employed. The mean 
heart rates were significantly higher when the subjects pedaled 
continuously during recovery than when the ''cold-pack'* or "legf^- 
elevated" treatments were used. During the latter portion of the 
recovery period the pulmonary-ventilation arid oxygen-consumption 
volumes were significantly greater when the "continuous-pedaling" 
treatment was employed than when the other two treatments were 
used. Since no significant differences were found in any of the 
three parameters during the second period ot pedaliiig, ix, was 
concluded that the different treatments did not result in signif- 
icantly different degrees of recovery. The differences in heart 
r«ites, oxygen-consumption, and pulmonary-ventilation volumes 
whlc*i were present during recovery were attributed to differences 
in the energy requirements of the different recovery-period 
treatments . 



Leo H. Teghtmeyer, Jr. 
Department of Physical Education 
California State Polytechnic College 
Pomona, California 91768 

Apr! I 6. 1971 
9:15 a.m. 
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THE EFFECTS OF A MULTIPLE ERGOGENIC AID UPON STRENGTH, 
MUSCULAR ENDURANCE, AND RECOVEITf, Travis W. Arterbury, 
Arkansas Polytechnic College. 

Purpose of the study : The purpose of this study vos to 
detenaine whether the ingestion of a multiple ergogenic aid 
containing 300 milligrons of cit rated caffeine, 1000 nilli- 
grams of sodium citrate, 500 milligrams af sodium phosphate, 
370 milligrams of dextrose, 75 milligrons of ascorbic acid, 
and 5 milligrams of thiamine would appreciably affect 
strength, muscular endurafice, and recovery. 

P rocedure : Ninety-five male subjects wnre selected at 
random for participation in this study. These subjects were 
weighed, measured, and given a pre-tcst consisting of an in- 
itial strength test, muscular endurance test, and recovery 
strength test. Initial strength and recovery strength were 
measured using a cable tenfiometer. Muscular endurance uas 
measured on an arm ergomster which had a mechanical advan- 
tage of 10 and a work load of 100 pounds. The muscular 
activity of the subject was recorded on a physiograph to 
determine the fatigue level attained. The subjects were 
randomly divided into three groups--control group, exp«rimerv 
tal group A, and experimental group B. The two experimental 
groups were given ten daily doses of the substances under 
investigation. A double blind technique was employed with 
one group receiving the experimental dosage and the other 
receiving a placebo. A post test, indentical to the pre- 
test, WQ9 administered to each subject following the ten-day 
experimental period. During this test the subjects worked 
to the same level at fatigue as in the prc-t.'iit. The sta- 
tistical procedures for the study -^acluded: (1) Analysis 
of variance applied to the pretest ores, (2) Fisher's t^ 
test for correlated means applied to the prevest mean scores 
and post test mean scorss, (3) Fisher's t^ test for uncorre- 
lated means applied to the upper and loweT qtvjrters of the 
difference scores for each group, (4) FisKer'j ^ t^r.t for 
uncorrelated means applied to the upper cine lowr itt>un dif- 
ference scores for each holf of the scores for each group, 
(5) Analysis of voriance administered to all post test 
scores . 

Conclusions ; A multiple ergogenic aid contoin\ng iOOmtl. 
ligrams of citrated caffeine, 1000 milligrrms of sodium cit- 
rate, 500 milligroms of sodium phosphate, 370 milligrams of 
dextrose, 75 milligrams of ascoibic acid, and 5 milligrams of 
thiamine has no significant effect upon initial strength muth 
cular endurance, or recovery from fatigue. 

Dr. Travis W. Arterbury 
Dept. of Physical Education 
Arkansas Polytec'inic College 
Russellville, Arkonsos 72801 

Aori I 6, 1971 
9:30 a.m. 
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mikUrs. vilUm r. >*jwn rwsmmf univ^rmit^i J.r tinJa^v 

|« « gj— lOii prmcticm in mBmtcimm proif^mm. s^m^tim^m ;>rac«*'f- 

Th0* p^rpom0 of thim mfy^ co masmin^ p^noM-non ;n 
mj Ml^Mi f md mmimm wKj hs4 mmmicimm^ st iM«r fvi tr p»*r wr^k fur 

7V|# di»«Jffi af fh# atM^' *>ruv. t» « fur r^r^ ff«*flff ^ru^Wuf^a ru 

i«f#r, jnt#r«fi»ra^J i»4 rA. f^^-f-r off/Mr ff^ar 4«vfl whm fht* totsl 
^rotip wsm 4i¥i4e4 ifiro thrmm awb^^ruupm sn4 tmmt^d in rotst^^S 
a^fuMov sftmr /5 mimmtmm wmrm^mp, sftmi 2^ min^itmm f\mntnq so^ 
mftmr S aiiMfCM of tmpmrim^^ff ^umfs^imm. niws , thm ^roup ma 
tm»to4 sftmr fivm ^tmvm^mmt (mi4iCloM vlfh flmw.kiHi^ mcot^m 
^ ttfif^iCM flmaommtmr m4 •lc-rM«h «|»^r«ffiM o^c^jfi^^ for rifht 
Mtf i«ff «f«r M^#»r m4 Immt h^ek, •ic-rMciH/ Mtf trwnk roMf/on. 

A tifii feMf Jtm4 for comtinuit^ for wcmr^ ol^sim^ sf^mi 

Mcf) smtmco4mmt ^mmUtiom 0am^ro4 to imitiml rmm^ intmrp^mtrnd 
St eh# fi¥m pmrpmmt prwkmUiUt^ r#vMi«^ s •i#nifioMC 

f«r >lf < H sftmr wmrm*^* «awvwr# m oc^r Mt^c^M^t 
aomiitimm mm MMci«t«tf vitri •ifnlflMMff for ony of rhp 

mt9 tmrnf. Prwm ehj i •fii#v« mim$ Hsbitmsil^ morcimiM mk44lm- 
^4 Mi#«, III fonor^i If MM not pmmmihlm Co 4MHMCr«c# «wVfo 
c*M«oo in «ti(^loiioo« oo0OTp«nirln# r^r^ic^i M<ro Mp# roMiiH mkI 
to^rlnyff ootooo^Mie ooorci«o oorWi cJom. nio roi«Civ» aej^ii- 
ley of eilo •ie*roocl» aoor^ mtfiotto^ ^ iiieora»rroiocion ron^iiif 
fro* to .•i^ for thim leoo o^coloo^ sffor ««CocM4pnr omn^i* 

floM oovvoof* o «i^fon«fi4; mffmirt rsthmr fHon ioilfii# /n4lvM«Ml 
roo^MiMo. 

A ^rooooflOMfv <30HMit in jneorf»roCin^ fhooo fitutit^ im pmw 
H0pm Motfoooorif. Aowfo inomono in rongo of inf i« oniv *mm 

oi tkm pmtn\mtm4 v«ioM o/ ^#oiloinnr% «fro«o#iin^ «ini^io« 
fion of >ointo. fHo ^#«Hl«ioo«ir mffm^t of ^ro<»^ r — oiipporo 

to Mown ^ootiMii^ •iioinnto^ ooncvionAoioioi pp^lom in on#o* 
ifi« ^rogiof of Mo Mono nutf fiann rrommr Mivomify. j r oi'» 
«pnf in blmoi flmt m4 ottmr s4immtmmmtB to «croo« sm4 thm ^yor- 
oot inAiOHMf of foi#nntliiii nm nino p^itmry aomemrmm* H^rooMr, 
o¥om thom0k oooto cMngon o0 inmo M#nifo4» Moro not <■ nonat rni^ 
in tJlin «to#v on no^foctn tr^in lio4 mmpmnmmt j m^ s ^Mr or noro of 
trninintf* #oini«or m^focff fomlom, or hoPitmll^ «o4pntnrv 
novionn of oltHor «o« ^nn^ hoiw on •nfiroiy 4iffmromt r^^^mmm. 



niiiioo^. taoo* ^li.0. 
^ihfnioii tovoioiOMiff iroili« 
fiMO Prommr vmi¥mr»iiy 
P^rmo^ J, C. • iV 



nunoi or numciMnoM li nmicAL cmKAnaii io cc Aii 
QMTMT mA Pm sm mt msociato %itn amanc nunwt^. NMry j. 

nm t u f M^ mry f r — f t kmtrwit J, %mmr lipgrfm of CpU 




tim in MllMl. It iM ialMMf to 

rtoti¥# o o l ot t >< «M MWtoi to oor t o i o 

r« MMtiOtOi Vltfl Ollgll *rw«€ MOOMO M 

<li>HM> iMft Mmmo artkrltis, Hm Ukorctory — oort 
MM« ImUiM UMi pwnoitt *taf»Mo, tHtw-tliowif r«tio« 

liSra tfllMI fli tk9 0tv4Mlt9f 09 tko tfVWSP^^ tVO^^Min 9&T\i&f 9 
^^mi^^B^^k 0 JJJ^^fc • t^^fe^K^^O t^h^^ ^^B^N^ ^(^ftU^PS^tStf 0 0^tO^K9Ht0 JBBj^ 

MlMt y.«.t kMi« Amw ar art m tlwlr alM^lvt. Hw pgilf 
laMMMi Hwi Hmm kay* «i glrla liM alMt p,; ar feaatf 

aTaaTtiiM tSMM^aLlSraTaliMt^ i fcawMT^Saw^waga'aa 
alfBiriaMi MfteMMaa 4 .M) «Mat AlMraa aalaattag tka 
wartaaa iiaat l wa mIHi rapari ta tiM attar «art«Uaa. Mkaa tkm 
alaaaiffi aa ta liiKtir «My Im« alaatatf a«a. 
la I*!, ar kai aaoar ataatai p,m, im , UMaa 
kawa «*a alaatai y.a. wva laaaar aai mm fit (tM yaaM aarll* 
ar) ifeM Hmm M4 aal alaat y^. «m trar4 Ma tta aaM 
ff^ tlrU tot tka MftaMMM mm Mt a«aMat»aallr atpHflaaM. 
Ika inlaii at tka atlwr latitat irj^ mtUMm msm Mt atatiaH* 
aallr MfftMat katMM Hmm alaat Ii 
y.a. la aMataalM It aapaara alaai 
».a. md ta aaM aataM haai aa m alaatlM la 

fit kat tlMy aM m MffaraM altk rapartf ta Uaai 
I, aaraa aria aal4, fktaaM t< 

ratla. 
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A TWENTY- YEAR STUDY i>F PHYSICAL FITKCSS oy LNTbKlKC KKKSKMKN 
AT TEXAS A & M UMVLKSITY. Llnut J. Do^v 1 1 ; Carl W. Landiflfl; 
Emi 1 HaaaU^a, Tvxat A & M Univeraily. 



Pufoar : Ti> c jf are enleriPK lr*ah«rn at Trnas A ^ M I'luvvrstty 
Cor tba tt#«nty*year farl«Mi^ I'^H-lytiM^ in arlectrJ (iMiifu»«n(B 
oi fkiy 11 ai I itr>«88 . 

froi edurg : EnteriPK lr*th«rn atutlcntfl at Tvxaa A ^ M 

UnlvrrtUy have tak*n lh« Ttrxaa A ^ ^1 Pliyfliial Fttnvflfl Trti 
• 8ih Iflll fltnce 1^/. This t*at ta a noJilii'J vvrBloi) oi tlu 
Ariay Air Fan* fliyaUal Fitn*aa Trat. Thr tint 4iu luJvs piill- 
ufa^ aU*iifa, anJ lOO-yarJ ahuttlv run. ThvBi ti-ais haw bvi o 
ratabliabvJ aa relative efleitive «raaurra oi atren^tlt, ii. dur- 
ance, and apead. 

In order to detereiine diHarencea in Cl»e fhyauil litnear oi 
•ntarinit Craahaen over the fast two dacadea, raw acorea ul 
^,630 auhjecta in pull-ufa, ait*ufa, ar*d ti«ea in the KlO-yard 
ahuttla*run ware ^nchad on iKM carda lor the yeara l^SH, 
1^3, and IMS. The year tM3 waa choaan becauaa of interaat 
In tho Initial la^ct mi the Praaidaiit*a CoMncIl on Youth 
Fltnaaa, In or^r to a recant picture of tranda in phya;- 
lal Cltneaa 7^629 antarlng fraahaan at Taitaa A 4 M Unlveralty 
lor aiK conaacutlva yoara 194I-1M9 eora cooi^rad in fhyaUat 
Cltnaaa. Ai%alyala ol varlama tiaa iMd to dttaralne dlffaramea. 



■eaaurad by alt- ipa hM ataadll> > i over tlia faat t««anty 

yaara . 

2, Kntarln^ collaaa fraaho n aood in atranath Iroei 
1<#4; to 1«%3 but atraoath of ei.t«r'i vohewn haa aiaadily 
declined alnca mi. 

3. Sfoa^anduram a aa oeaaurt t v * HM^ymrd ahut tie- 
run haa lluctuatad ovar the ^at JO year*, i t the extant that 
no dallnlla trend can be 14entil&ad. 
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la«iatli« tha msIm foMa tfaaalapatf or total 
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tmrnti taoolvAM tha 

tho «4««h ofth ^ jpii 

^■aya «l«o aa»la4lMtlao off tho f« 
off that Mill! mmn hat la oat 
•ar »«o41«tli 



Aprl I 6, 1«71 
10:30 a.o. 




Mato Oallaya 



106 



m UlATIOMIir BRWt.* iHi USPUHSL OP NUfCU TO SUFtATNUSNOU) 
fTIM0Uft mm mMSTATIC PIUSUU. Cliar IM irootor, Sli^ry 
■Mil %t%tm Cmllmm* 




mn w^f€tm4 tm pwmmmmwm af fO w Hfi t« 200 m 
^ M «i iimti. tm ^J^^^ HimU 

tff«M4Mii • te«UiM K2 iMi Mil. 1lM 

m€ 2.1 mm. S«»««I.O fps. • nam 
flf 1.4 M i.t$ m^ iMli fnfMAtteii M» — mi ii M 
itrMttM — t— m§ m pv, M |M« mm H 0» iMfMetMly 







mm m Ueia 

^ «t *t Ut 

•f latMt pmttimi. It 
tto tim fft^niMi tor cIm mmI« 
• mt ilM MS ff«iM9i« Wmmmmm^ m^tlm ttm 
Mc swtVMtiM mmm im mil 

it M MM •iMlf M tiM 

Uty mi tte ■■■III Mi tto MiMitf 




•lippMf Wmm IMM teito00 
•llfPMir fm. liW7 



107 



EFFECTS OF VARIOUS UNILATERAL EXERCISl 
WORK OF CONTRALATERAL WSCLE. David H 
Florida 

Tht pyrpOMS of this fttiid|y wtrt to 
of MRlUtorai rmlft 



ftrtfit 

•fid mrk of iftiUUr^} and cofitral 
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hoiidrad- thirty Mia ttadafitft fron tht 
claaaot at tha Unlvtrttty of Iom mm 
study. Each stodatit ms flaan an InM 
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AN EVALUATION OF TWO METHOOOS OF CURL-UPS IN THE 
DEVELOPMENT OF ABDOMINAL STRENGTH, LOW BACK 
STRENGTH, AND THE LOSS OF WAIST GIRTH. Mary Jo 
NIlKb, TmnMB Wommn'B University, DMtM, Tmas. 

Tb« pwfOBm of tills Uiv«0tlfAtlM was to dataraulM wblcb of 
two iTittboSlo of oxorcloo wowM pro^mcm tbo niorw yooltlvo 
cbaaf OS la straagtb aad waist gitth of tbo abiowiasi aroa witb- 
out caasliv a sab ma t t lacraaso of stroagtb la tbo low back. 
Tbis lavostlfatlaa oflftaUo4 a sta4y darlaf a tsa wssk ported of 
two motbods of carl -ops la tbo dovols pm s l of ■bfiarn t a a l 
stroagtb. low back stroagtb* aad walot girtb cboago. Subjocts 
la oaporlmoatal Oroap I porfbnnod tbo boat kaoo oarUap; oub* 
jocts la oaportanoaui Groap n porformod tbo baK carl-ap wltb 
boat kaoos; sabjocts la tbo coatrol groap rofralaad from aay 
spoclfic abdomlaal oaorcloo darli^ tbo tostlag pariod. Traak 
floxloa stroagtb. traak oatoaoloa stroagtb. carl-aps, waist 
girt, boigbt. wolgbt. ago woro assossod balbro aad aftor tbo 
toa woA porlad. Moasaroanoats woro obtalaod fsatn oacb of tbo 
sabjoets tbroagb tbo aso of a cahio toasloaristor aad aa 
aatbroaamotric tapo. Doocrlptlvo data woro cs anp atod for oacb 
varl^o oa tbo pro-tost aad tbo aost-tost. Tbo aaalyolo of 
varlaaco toebalfao lor tbo olgallkaaeo of tbo dUforoaeo botwooa 
tbo tbroo g r oaps wao co tna a t od for tbo pro-tost aad tbo poot- 
tost. Oaaoaa's Maltlpio Raago toebalfao was asod to dotormlao 
wboro tbo doolatloa bo t wsoa tbo groaps oalstod wlwoo a sigalfl- 
caat F ratio wao ftaai. Tbo t-toot for tbo slgalllaaaio of tbo 
dUlorOMo bo t wosa tM atioaao of tbo pro-tost aad ftm poot-toot 
waa applied for oacb irarlaMo. Baood apaa tbo t isa lt o of tbo 
otady. It wao coaoladod tbat botb of tbo oaorcloo lo tbu it woald 
pradaso slgaHloal abavgoo la tbo porforanaaeo of s^ds mla s l 
stroaflh ao moaoarad bv tbo traiii floaloa tost aad tbo aaltmltod 
carl*a»toot. (My tbo Mtf oarl-ap wltb boat kaaao prodacod 
dUIorsaooi la tMs porfonnaaoo of^ low book otroMMi ao moao- 
arad Vy tbo traak oatoaoloa toot. Walot gIrtb. weight, aad 
boigbt wore aat olgalflcaaHy alTeotod by aay of tbo oaorcloo 
motbods. 



Mary Jo Nttoob 

Ualverolty 
7t2l6 



April 6, 1971 
11:19 %.m. 
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A PILOT STUDY OF POSTURAL BALANCING ON TRACKING EmCIENCY Of 
BLIND SUBJECTS*. Karl K. Klein, University of Texas at Austin; 
Otis Budd and Patti Welch, Texas School for the Blind, tetin; 
K. Dyo, M.D. Children's Medical Center, Austin, Texas. 

The purpose of the research was -o test the effect the heel 
lift procedure to laterally balance the pelvis and lags <*nd to 
determine its effect on correcti-.i of veeri::^ tenden--.*s in for- 
ward movement. There were four ^ases to r-^ design :::r the study 
as follows: Phase 1 - 58 blind subjects selectsc "it^otti the 

school population for standing lateral postoral raeasiiLiiiiiLnt of 
the post, iliac spines to determime latera^ -elvic aovranetry. 
Manual measurenent techniques user have established Detectivity 
and reliability '*r'* of .94 -.97. .alibrate- .blocks ^^'oni 1/8-1" 
were used as lifts to determine ti» amount c later imbalance 
and other criteria related to tht runctional status ::f postural 
imbalance were used for group selection. EjmBrimmmiMl 19 sub- 
jects and Control 17 subjects; Hjaaa 2 - Barr. gronp- were tested 
for veering and straight lin* waOtXng over a prescrio*d level 
course « moveMnt patterns w^re r««rded; ^laae 3 - i^erimental 
subjects were fitted with regular shoes wtf^ a h«el lift to 
laterally balance thm pelvis* The shoes ware worn for 3 months 
and kept in good repair; Phaae U - Postural sad ■nbolation tests 
were readministerad to both groups after 3 aenths. l^ata analysis 
was baaed on test -latest procedures for baath postural as well as 
tracking changes. Conclusions; in the taaft-retaat caparisons, 
individual and group data indicated that tdM use of the heel lift 
procedure has the following effects: (1) to effact a poatural 
correction on young growing subjacts, (2) to incraaae rhm forward 
tracking efficiency of subjects artar a pariod of time. Exp, 
groig; Improving in both of theae areas » 66% of the aabjects 
9-114 years corractad lateral poataeal as y ae wtry , 73.6%(lu) of the 
19 subjects i a prova d their forwarc tracking efficiancy. Control 
group; U of tte subjects 12-14 yaers of age inoraaaad in iataral 
asymmetry. 2a%(i«) appeared to iayaove tracking efficiancy, 8 
subjects remained the same and 5 aaeraasad in their tracking 
efficiency. 



•This research war p^^ially supparteJ^y the 
University KmrnmrntA Institute 



Prof. Karl K. Klein 

Dept. of Physical Instructsoa 

Univarsity of Teaas at Auffcia 76712 



AprI I 6, 1971 
11;30 a.m. 
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THE RELATIONSHIPS BETjVEEN SELECTED ArTTHROPOMETRlC klW R:7^*n'GEN- 
OGRAPHIC MEASUHEMENTS OF THE CALF MUSCLES, FOOT AT^D LEG. 
STATURE, BODY IrfEIGHT, AM) 3TRF!JGTH AND MOVEMENT TTME OF 
ANKLE EXTENSORS, Ruth M, Rogers, West Texas Sta-e University, 

Authors haw alleged that the relative length ::f the heel and 
forefoot is an iJ^)ortattt d e term inant in the efficiency of the 
ankle and leg for propulsive pomr. This concept ijiqplies that 
the developmant of the calf nuecles is dependent spon the type 
of foot ti^ich is present ±n the individual. It ^ma hypothesized 
that an accurate validation of the role of the le^ auacles in 
ankle dynamics mi^t be achieved, and that factm which influ* 
enee developmant of the calf ouacles might be itertif ied. The 
relationships between selected measurements of r^he calf muscles, 
focrt and leg, as well ae stature, body weight, anc the biomech- 
anical factors of streqgth md movement time of the ankle exten- 
sors were investigated. The ■easurenents were ohtstned by 
r u a nt gs n ographic analysis, anthropometric techniqfsss, cable ten- 
sion methods, and the Bogare Movement Time Meter. "^Sie subjects 
were 100 college woman at the Texas Woman's Univerotty vol- 
unteered to participite durix^ the academic year oT 1969-1970. 
Techniques for Aeerson*s product-moment cox^relatioE as well as 
partial and multiple correlation were the statistical procedures 
ussd. From the result a of tlw study it was concluded that the 
feetor which is mott highly related to the developHat of the 
calf Buaclea is body weight, the bony lever system allowing very 
little relatiaaakip to thia tevelopaiant. The perfoeaance capa- 
city of the anselea aa indisa^sd by measures of strength and 
mui amsiit. tima esrrelates onJr ali^tly with the dlaHBsianal 
charaetsristles of tks musclas or the levers of the foot, demon- 
atretiqg that ofefaer ftatora are primarily involved in the pro- 
duction of these phssMsna. 



Mth H. l«u-s 
laelth Mt Fhyste: 
i^eei Teaas State m 
Caflr«» Tsaa TWIf 




.ion liapt. 



April 6, 1971 
11:49 a.m. 
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Forearr '*cu» le Blood FlcfW During Sustained Muscular Contraction 
in Tram*-- and Untrained Men. R. H. Rochelle, Univ. of Calif., 
Santa aamra; S. Kobinson, Indiana University; and D. B. Dill, 
Nevada vsrvi t»rn Uhiver&ity. 

Fo iLmm vuscle blood flovs (FlftP) were followed during a 1- 
minute i—ta liu i) contraction at r and hof, of maximum voluntary 
contracnor (MVC) and during a l?-^inute recovery period. Muscle 
blood riaw was determined by the counterpressurization method, 
utilizisiT an electro-c^acitance plethysmograph. Five swimmers, 
hipnly irmLned for endurance swimming events > constituted the 
experl meiitA : group, and five untrained subjects served as the 
control -r-up. All subjects (airisroers and controls) were tested 
three t^saas, after four weeks and ten weeks of training, and six 
weeks oi i-etrainin^, by the swimmers. The statistical treatment 
of data luded a ? x 2 x U factorial analysis of variance 
iesign vr Th repeated measures on two factors. A significant 
increav n FMBF was founa during sustained contraction at each 
of the ^sting periods in both groups. There was no significant 
change -m FMF consequent to intensive physical training, nor was 
their a significant difference between FMBF at 20 and kc^ of MVC« 
The efr^t of physical training on the restoration of FMBF is 
unclear. The svimmers' exponential rate constant was signifi- 
cantly decreased from 0.02ii^ sec'^ at the Uth week of training 
to 0.07 ^ sec'^ at the 10th week of traixiing. The exponential 
rate ctantant of the swimmers was significantly higher than that 
of the -ontrols at ki^ of MVC for each of the testing periods. 
Both K?Tis^s exhibited a significant increase in recovery time at 
^C)% MVt when compared to 20% MVC. It is postulated that the 
increamed blood flow during sustained contraction is brought 
about rir an increased blood pressure resulting from a reflex 
from the ischemic muscle. Possibly the pressor response to the 
sustained contraction is so powerful that it overrides any 
physicfr trainin^^ influence. However, sustained and rhythmic 
contra; ^ons do elicit quite different responses from the 
cardioraacular system. 



R. H. Rochelle 

Dept. of ErgonooUcB and Fhys. 

University of Califbmia 

Santa Barbara, CaUforaia 9aK)b 

Apr! I • . " • • 
12:00 -:«rr 
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keseauch section symposium 
the hole of perception in learning movement activities 

Sunday » Apr! I k 
10:i*5 ••m. - 12:15 p.m. - Room 



MODERATOR: MargueriU Cllftor, Wmrd%m Unlv«rftity» 

L«f«y«tt« 

PRESENTATIONS: **St«tuf of RMMrch on Children with Ptrc«ptu«l 
Motor Dytfimction'* — B. Robert Carl son » 
Unlvartity of Kansat, Lawranca. 

**Parcaptual Motor Rataarch - Guidalinat for tha 
fsMVirm** — Hopa Smith, Purdua Univartity, 
Lafayatta. 
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RESEARCH SECTION SYHPOSIUH 



THE ACMCMIC DISCIPLINE AND THE SCHOU PROGMH: 
M IDG IK THE GAP BETWEEN RESEARCH AND PRACTICE 

MMday, April S. 1971 
9:30 m,m» to 11:30 ••m. - Room 



MOOERATON: MbI lmnw\, Univ«rfi ty of W«fhln<|tOf). SMttU 

PRESENTATIONS: 

•^fci Afialyfift of TMch«r Pmrformmncm*' VilM«n 
Martotit l9mchmr% ColU9c» ColMMbU Univ«rsityt 
Nta» York. 

**V<N« Application And lmpl«Mnt«tlon of RttMrch 
nmiln9% In tho CurrlcuW — W«yn« v«n Hutt, 
Htatel9sn SIM Unlv«rflty» East Lanting 

*^feM«rch at VIowad by tho TMchor** Robert 
tnterlck. Woodbury Public SchooU, Connecticut 

*^M«rch ExparUAcot In Profattlonal Preparation*' 
~i|afiry Hontoya» Unlvartlty of Hlchl9an» Ann Arbor 
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RESEARCH COUNCIL SYMPOSIUM 
ON THE SOCIAL PSYCHOLOGY OF THE EXPERIMENTAL MILIEU 

Monday, Apri 1 5t 1S"1 
k:kS p.m. - 6:00 p.m. 

MODERATOR: Wiliiam P. Morgan, University of Wisconsin, 

Mad i son 

PRESENTATIONS: "Vol unteer i sm, the Beneficent Subject, and 

Ecological Validity" — Harriet G. Williams, 
University of Toledo 

"Demand Characteristics and Experimenter 
Bias" — Ralner Martens, University of 
111 Inols 

"The Deception Paradigm and Debriefing" — 
Daniel M. Landers, University of Illinois 

"Methodological Controls" — Robert N. 
Singer, Florida State University 

RECORDER: John A. Roberts, University of Missouri, 

Columbia 
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